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ABSTRACT

The rate training manual and nonresident career
course (RTH/NRCC) form is a self-study package that will enable third
class and second class lithographers to fulfill the requirements for
that rating. Chapter one provides a brief history of printing and
discussés the dutiecs and qualifications of the Navy lithographer.
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PREFACE

This Rate Training Manual and Nonresident Careei: Course (RTM/NRCC)
form a selfstudy package that will enable ambitious Third Class and Second
Class Lithographers to help themselves fulfill the requirements of their
rating. Among these requirements are the abilities to plan for the production
of printed materials, including typography, reproduction of copy, and
layout; operate and perform general maintenance on various types of
photographic, offset, letterpress, and bindery equipments; and perform
administrative fungtions in accordance with local command instructions and
procedures and current Navy Printing and Binding Regulations.

Designed for individual study and not formal classroom instruction, the
RTM provides subject matter that relates directly to the occupational
qualifications of the Lithographer rating. The NRCC provides the usual way
of satisfying the requirements for completing the RTM. The set of
assignments in the NRCC includes learning objectives and supporting items
designed to lead students through the RTM. The NRCC is designated a major
revision, and retirement point credit will be granted to Naval Reservists who
complete (or retake) it successfully.

LITHOGRAPHER 3&?2 was prepared by the Naval Education and Training
Program Development Center, Pensacola, Florida, for the Chief of Naval
Education and Training. Technical assistance was provided by naval
establishments and personnel cognizant of the duties of the Navy
Lithographer.
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THE UNITED STATES NAVY
GUARDIAN OF OUR COUNTRY

The United States Navy is responsible for maintaining control of the sea
and is a ready force on watch at home and overseas, capable of strong
ection to preserve the peace or of instant offensive action to win in war.

it is upon the maintenance of this control that our country's glorious
future depends; the United States Navy exists to make it so.

WE SERVE WITH HONOR

Tradition, valor, and victory are the Navy's hentage from the past. To
these may be added dedication, discipline, and vigitance as the watchwords
of the present and the future.

At home or on distant stations we serve with pride,.confident in the respect
of our country, our shipmates, and our families.

Our responsibilities sober us; our adversities strengthen us.

Service to God and Country is our special privilege. We serve with honor.

THE FUTURE OF THE NAVY

The Navy will always employ new weapons, new techniques, and
greater power to protect and defend the United States on the sea, under
the sea, and in the air.

Now and in the future, contro! of the sea gives the United States her
greatest advantage for the maintenance of peace and for victory in war.

Mobility, surprise, dispersal, and offensive power are the keynotes of
the new Navy. The roots of the Navy lie in a strong belief in the
future, in continued dedication to our tasks, and in reflection on our
heritage from the past.

Never have our opportunities and our responsibilities been greater.
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Printing is one of the world’s largest in-
dustries. It directly affecis the lives of every one
of us. It is so integrated with our everyday
educational, industrial, professional, religious,
and domestic needs, that it is almost impossible
to imagine ourselves without it.

Yet, only a few hundred years ago there was
no printing. All books were hand-lettered by
men called scribes; and it often took years to
complete a single volume. Sometimes one of the
scribes would sit in the center of a room and
read aloud from the master copy of a book, such
as the Bible, while the others sat around him and
copied word for word as he read. By this means
they could produce as many as 10 or 20 copies
of a book in a year. This was mass production
about 1423 A.D. (See fig. 1-1.)

L e T A . VD S

CHAPTER 1
THE NAVY LITHOGRAPHER

But since the production of hand-lettered
manuscripts was distinctly limited, men began
looking for quicker methods of reproducing the
needed books. At first they tried carving the
lettering for an entire page on a block ‘of wood.

The block was then inked and proofs were:

pulled from it. This greatly -increased the
number of copies that could be reproduced, but
it also had many disadvantages. Long tedious
hours went into the cutting of the blocks, and
once the required number of copies had been
printed, the blocks were of no further use.

Finally in 1453, John Gutenberg invented a
mold for casting separate metal letters called
type. These raised letters could be combined or
“set” to form words and lines. When enough
lines had been set to fill a page, they were put in
a press, inked, and printed or impressed on
paper. After the required number of impressions
had been made, the letters were separated and
used again in new combinations for setting the
next page. Gutenberg’s modest invention
marked the beginning of printing as we know it
today.

Printing has come a long way since the
fifteenth century. Down through the years, it
has grown in stature and importance until it has
become a great, modem industry. But modemrn
production requires a speed and accuracy un-
known to the early printers. And in their efforts
to meet these demands, men have developed a
number of different methods of reproduction.
So, today, all printing is not done the same way.

KINDS OF PRINTING

Gutenberg’s process, known as Letterpress or
Relief Printing, is still the medium most com-
monly used; and when one speaks of printing, he
generally refers to it. But looking directly over
its shoulder is a newer process—one in which the
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LITHOGRAPHER 3 & 2

_printing is done from a flat, metal plate through
the use of chemicals. This process is called offset
;- lithography. There is still another process,
Known as intaglio printing, which utilizes an
‘image that is engraved or etched below the
surface of the metal plate. Figure 1-2 shows the
. principle involved in each of these printing
- processes.

Letterpress Printing

Letterpress printing is ‘done entirely from
raised surfaces, such as type and cuts. As you
have just seen, type consists of raised letters cut
on blocks of wood or cast on metal shafts. These
letters are set or grouped together to form words
and lines. The raised surfaces of the letters are
then inked and pressed against a sheet of paper
to make a print or impression. (See fig. 1-2.)
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Most newspapers and magazines are printed by
the letterpress process.

Intaglio Printing

The intaglio prinfing process is exactly the
opposite of lettcrpress printing. In this process,
the letters or designs to be printed are etched
below the surface of a metal plate. Wien the
plate is inked, the etched areas form tiny
reservoirs of ink. The surface of the plate is then
wiped clean sc that when paper is forced against
it, only the ink-filled areas reproduce. (See fig.
1-2) :

Engraved stationery, paper money, and
postage stamps are reproduced by the intaglio
process. Rotogravure is also a form of intaglio
printing. The magazine section of many of our
Sunday newspapers and parts of mail order
catalogs are printed by the gravure process.

~X \ Lotterpress printing consiste of pressing paper ageinst & raised inked letter. Since
only the reised suiface of the letter takes ink, the low erees de net print.

Ly

integlie (pronounced in-tublys) printing consists of pressing & sheet of puper

ageint @ plote having siched-ovt areas Mlled with ink, Although the surface

of the plate inks wp during inking eperatiens, it is wiped clean befere each
improssion so thet enly the atched-out eress print.

Planographic printing consists of prussing peper ogeinst o flat letter (one which

is neither raised nor etched below the surfoce of the plate). Only the letter

inks vp, becouse the nonprinting areas of the plate ere chemicolly treeted
to repel the ink.

; 57.2
Figure 1-2.—~Comparison ot the three main printing processes.




S Y pg=oa ey
o E e Y

¢
H
i
3
3
&
b
~
M
%
®
L
:

Qe P R e
\

Chapter 1-THE NAVY LITHOGRAPHER

Lithographic Printing

Lithography is another important printing
process. It is also known by such names as
planography and photo-offset. This type of
printing is different from either letterpress or
intaglio printing, yet the results produced are
sim. . In lithographic printing, the design is
cither drawn by hand or reproduced photo-
graphically on a flat, metal plate.

As you can see in figure 1-2, the design is
neither raised nor sunken. It is the same height
as the blank, nonprinting areas around it. This
perhaps leads you to wonder why the nonprint-
ing areas don’t ink up along with the image
when the plate is put on the press. They
undoubtedly would, if they were not chemically
treated to repel the ink. As a result, only the
image takes the ink, and the nonprinting areas
remain clean, showing up on the paper as white
space.

Other Reproduction Processes

In addition tc the three main types of
printing just discussed, there are other reproduc-
tion processes, such as mimeographing, gelatin
duplicating, silk screening, and so on. These
processes are not considered to be printing in
the strictest sense, however, so they will not be
discussed in this book. This book covers only
lithographic and letterpress printing because
they are the ones you will need to master.

Offset lithography is the fair-haired boy in the
printing world today. Thanks to modern im-
provements during the past 30 years, it has
become one of the fastest and most economical
means of reproduction. And it js still growing in
both size and scope. So you’ve macde a good
choice in deciding to become a lithographer.
You will find the field growing in i1.1portance in
the Navy too—just as it is in civifian life.

WHAT IS OFFSET LITHOGRAPHY?
Offset lithography is a practical outgrowth of
old-fashioned stone lithography. Stone lithogra-

phy, of course, is not new. It was discovered in
Europe in 1796 by a man nameu Alois Sene-

Q

felder. He found, quite by accident, that if he
wrote with grease pencil on a certain type of
stone and then wet the stone with water, that he
could apply ink to the grease image without
inking up the rest of the stone. He could then
make as many prints as he desired by simply
wetting and re-inking the stone before each
impression. He called the process lithography
which means “stone writing.”

Basic Principle of Lithography

Lithography is based on the simple principie
that oil will not mix with water. An example
will help to make this clear.

Suppose that you added some red dye to a
pan of water. What would happen? The water
would turn red. Bat if you poured some thin oil
paint into the plan, the water would not be
affected—because oil and water will not mix.

Since the two will not mix, the color would
float on the surface of the water in a kind of
greasy design. If a sheet of paper were placed on
the water, it would absorb the color, and the
design would thus be transferred to the paper.

This system 1is used in binderies for
“marbling” the edges of books. The bookbinder
pours oil paints into a container of water and
stirs them to produce various designs. Then he
clamps the %00k tightly so that the colors will
not seep between the pages and touches the
edges of the book to the colois on the water.
The paper absorbs the colors, and a beautiful
marbled design is produced.

The marbling process is similarin principle to
lithographic printing. However, because the
water is fluid, the image is unstable, and it is
therefore impossible to produce a seiies of prints
that are exactly alike in design. Since a stable
image is required for producing like designs, the
image must be fixed or anchored to a solid
material, such as the lithographic stonc or plate.

Stone Age of Lithography

For many ycars after Senefelder’s discovery,
the stone was used exclusively as the master
plate in making lithographic prints. However,
with the introduction of zinc and aluminum
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LITHOGRAPHER 3 & 2

plates, the popularity of the stone waned fast,
and.today, it is rarely used.

"“The original lithographic stones were a lime-
“ .stone possessing certain qualities that were
especially suitable for lithographic printing.
. They, absorbed grease readily and were porous
-énough to hold moisture; yet they provided a
+~smooth working surface. These stones came in
z sizes up t0 44 x 62 inches and were often from 3
¥ to § inches thick. Stones like these frequently
1 weighed more than half a ton.
27 All printing matter was drawn on these stones
.- by hand. The designs were drawn in reverse so
. .that the prints would read forward. To under-
- .stand this better, take a look at the experiment
£ shown in figure 1-3.
.*. Here’s how it works: print a wn:d backwards
i - on asheet of paper with a soft pencil. Then lay
.- -another sheet of paper over it and rub the back
.. of the second sheet with your pencil as shown in
7 figure 1-3. You will find that the wurd will

S
o

- The more complex lithographic designs were
reversed in this same manner.
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BUS TR SACK OF THE SECOND
SHERT WITH YOUR PENCIL

A¥D THE YORD WIL TRANSFER TO
THE SHCOND SHELT READING PORWARD

57.3
Figure 3-3.—The principle involved in reversing designs
for lithographic printing.

Flatbed Presses

Lithographic printing, as you have just seen,
requires moistening the stone and r-inking it
before each impression. These operations were
done by hand on tke first crude lithographic
presses. Figure 1-4 shows one of these presses,
which were known as “flatbed” presses because
the lithographic stone rested on a flat bed. Two
printers had to work hard to tum out 1,000
impressions a day on such a press.

67.4X
Figure 1-4,—An early flatbed lithographic
press.

Cylinder Presses

Later lithographic presses were equipped with
automatic dampening and inking rollers, as well
as a cylinder for carrying the paper. The stone
was placed on the flat bed which shuttled back
and forth alternately under the dampening and
inking rollers and the impression cylinder whic™
carried the paper. The cylinder revolved at the
same rate of speed as the bed and pressed the
paper against the stone to make the impression.
These automatic cylinder presses uppe.. produc-
tion to 5,000 impressions a day. They were the
forerunners of the modem, highspeed offset
presses in use today.
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Chapter 1-THE NAVY LITHOGRAPHER

Rotary Presses

Lithography quickly became a favorite means
of producing artwork, pictures, maps, and
posters in full colois. But regular black-and-
white lithographic processes were too slow and
expensive to offer any real competition to the
already established letterpress process. Com-
mercially, lithography was viewed with interest,
but little enthusiasm.

However, lithography gained ground with the
coming of zinc and aluminum plates. When
properly treated, these plates could absorb
grease and water just as well as the lithographic
stone. And unlike the stone, they were light and
pliable, and could easily be fastened around a
cylinder.

Experiments with them led to the develop-
ment of the rotary press. This press consisted of
two cylinders which rotated in the same direc
tion. The plate was carried on one and the paper
on the other. They were synchronized to meet
at the same rate of speed and thus produce an
even impression. This new type of press raised
production to approximately 1,000 impressions
per hour.

Enter Photography

Soon after the development of photography
in 1839, lithographers began using it to produce
images on their stones. By 1860, zinc plates
were being successfully reproduced with the aid
of a camera. This working partnetship between
photography and lithography came to be known
as photolith or photolithography.

However, in spite of its early advances,
photography was not generallv used for
producing lithographic plates until the tum of
the century. It has developed quickly in recent
years, of course, and is now used extensively
both in the Navy and outside. (See fig. 1-5.)

OFFSET PRESSES AND OFFSET
LITHOGRATHY

It is important to remembar that all the
printing thus far discussed has been direct
printing. That is, the impressicns are made on
the paper directly from the stone or plate. Tin

TAE VORK 13 DRAW On
APECEOF PAPER . - -

TERE THE LICHT STHIRES, THE
73 1

PLATE 10 FRODUCE

57.5
Figure 1-56.—Photolithographic process of
platemaking.

decorators had been using an indirect (offset)
printing process for many years, but no serious
consideration had been given to applying this
method to printing on paper until 1906 when
Ira Rubel, a lithographer at Nutley, N.I.,
conceived the idea for an offset press desigied
specifically for this purpose.

Here again, as with Senefelder and the lime-
stone, fate stepped in to lend a hand. It all
started one aftemoon while Rubel was watching
paper being fed into a cylinder press. The
pressman missed feeding a sheet, and the plate
made its impression on the cylinder packing.

Naturally, the next sheet fed through printed on .

both sides. (The plate pressed the paper against
the cylinder packing, and the fresh ink left there
by the previous impression was offset onto the
back of the sheet.)

This gave Rubel an idea, and shortly there-
after, he came up with a new type of press
which offset the image onto the paper instead of
printing it on directly, as before.

Rubel’s p~oss had an extra cylinder which was
covered with a rubber blanket. The image from
the plate was printed first on this blanket and
was then transferred from the blanket to the
paper stock. This press brought a new versatility
to lithographic printing. Since the stock did not
contact the plate directly, less water was trans-
ferred to the paper and this made it possible to
print cn a greater variety of stocks and to use

N
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less fountain solution in the press. The resiliency
of the rubber blanket also enabled lithographers
to print on stocks having a rough or coarse
surface, and it reduced wear on the plate and
lengthened the life of the printing image.

Figure 1-6 shows the principle of the offset
press. It is important that you understand it,
because you will be working almost exclusively
with this type of press.

The printing unit consists of an ink fountain
and rollers, a water fountain and rollers, and
three large metal cylinders. The plate is attached
to the top cylinder, as you can see in the

" illustration. The rubber blanket is attached to

IR RS
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the center cylinder, and the bottom cylinder
carries the paper through the press, forcing it
against the rubber blanket to make the printed

" impression.

When the press is in operation the cylinders
revolve, and the plate is carried first under the
dampening rollers, and then under the inking
rollers, and finally against the rubber blanket.
The dampening rollers thus keep the nonprinting
areas of the plate wet so that they will not take
ink when the plate passes under the ink rollers.
As a result only the image is inked. After the
plate passes under the ink rollers, it contacts the
blanket cylinder, transferring the inked image to

OFFSET
PRINTING

57.6
Figure 1-6.—Simple diagram of the printing unit
of an offset press.

the blanket. The blanket, in turn, offsets or
prints the wet image on the paper which is
forced against it by the impression cylinder.

You will recall from the experiment described
in figure 1-3 that in direct lithographic printing,
the image was drawn on the plate in reverse so
that it would read “forward” when t! . job was
printe ' on the paper. Offset printing works just
the opposite. The image reads forward on the
plate, backward on the blanket, and forward
again on the paper. Look at figure 1-6 again. It
illustrates this point very clearly.

Lithographic processes are called by many
different names—planography, zincography,
photolith, photolithography, and so on. These
names sound confusing, and often are. But they
needn’t be, because most of them are just
variations of the same old process. However, it is
important to know that if ajob is printed on an
offset press from a lithographic plate, it is cailed
offset printing. And if photography is used in
making the plate, it becomes photo-offset print-
ing. It is not photo-offset or photolithography,
however, unless photography is involved.

THE WHOLE PICTURE

By now you are probably full of isolated bits
of information on lithography. So let’s fit the
pieces together and see just what goes on in a
lithographic plant.

Planning and Production

Planning the work is the first step. The
lithographer must study each job and decide
how it can best be produced with the equipment
he has on hand. Sometimes he sketches it or lays
it out in rough visual form to show the positions
of the type and illustrations on the page. He
may also prepare a specification sheet to show
such pertinent information as the color of ink,
kind of paper to be used, the size of the page,
and the number of copies required.

Following ciosely is the second step called
copy preparation. It consists of such operations
as drawing illustrations, retouching photographs,
typing the text, pulling proofs from type, and
pasting all the work together or assembling it for
the camera. (See figs. 1-7 and 1-8.)
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From Copy to Film

The third step takes place in the camera
room. There the cameraman photographs or
copies the work with a camera. (See figs. 1-9
through 1-12.) He then develops the film (nega-
tive) and sends it to the stripping department,
where it is examined for defects and corrected
and retouched if necessary. Several negatives
may then be stripped (taped) together in their
proper printing positions on a sheet of yéllow-
orange paper, called goldenrod. Windows are cut
in the paper to expose the printing (transparent)
areas of the negatives. These areas will then print
on the plate, but the areas masked off by the
goldenrod paper will not.

Making the Plate’

The next step occurs in the plate roem. (See
fig 1-13.) There the platemaker places a thin
metal plate that has been coated with a light-
sensitive solution in a vacuum frame and posi-
tions the negaiive assembly over it. He then
exposes the plate to a bright light.

During the exposure, the light passes through
the transparent areas of the negatives and
hardens the coating on the plate wherever it
strikes. After the operator removes the plate
from the vacuum frame, he develops it with
chemicals which dissolve the unhardened areas
of the coating, leaving the light-hardened areas
on the plate as the printing image.

Going to Press

The plate is then sent to the pressroom,
figures 1-14 and 1-15 where it 1 clamped orn the
cylinder of the offset press. You have already
seen in figure 1-6 how impressions are made on
this press.

Bindery Operations

When the job leaves the pressroom, it is taken
to the bindery, where it is folded, stitched, cut,
timmed, padded, or punched, as required. This
is the final operation. (See figs. 1-16 and 1-17.)

In large printing houses there are specialists
for each of these jobs, and they are required to
do only one particular phase of the work, but as

a Navy lithographer you must be able to
perform all of these operations.

Of course, you may do only camera work or
platemaking at one time and nothing but press
work at another. But whatever your specialty,
you will still need a working knowledge of all
the operations in your shop.

OFFSET LITHOGRAPHY IN THE NAVY

Offset lithography first entered the picture
aboard ship in 1940 when a Model 296 Multilith
press was installed aboard the U.S.S. Maryland
(BB-46).

Previous to this, all printing had been done on
letterpress equipment by personnel in the
Printer rating. The first printers in the Navy
were designated “‘ship’s printers,” a title that
dates back to the1860°. The rating later became
Printer and in 1921 paygrades from Third Class
to Chief Petty Officer were established.

The transition from letterpress to offset
equipment wasn’t enthusiastically welcomed by
some of the old timers both in the Navy or in
commercial shops. The old timer was apt to
scowl like you had just kicked his dog when he
was asked to work with the new lithographic
process. He knew that anything could happen
and probably would when he tried running a job
on the new offset press.

In those early days of offset printing there
often were problems with maintaining the
correct ink and water balance on the presses.
Also the light-sensitive coatings used on the
plates varied in density and sensitivity from one
weather condition to another. This problem
affected shipboard equipment in particular as
the ships would move from one climate to
another in a short period of time. Early offset
printing was a process of trial and error with
each shop developing its own chemical formulas
and techniques.

Nevertheless, lithography and offset printing
continued to grow and in 1943, 17" X 22" ATF
Chief Webendorfer offset presses were installed
aboard five new amphibious force flagships.

If the Navy ever had any doubt that offset
printing had the capacity to do a real job, it was
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Figure 1-9.—~Loading copy on the copyboard of a large process camera.
You will find smaller cameras aboard ship
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Figure 1-10.-The camera back where the film is placed to make the exposure.

Figure 1-11.—Film is developed in trays in a temperature-controlled sink.
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57.688

Figure 1-12~Squeegeeing a negative in a
washer-viewer sink.

57.690
57.689 Figure 1-14.—Loading paper in the feeder of a 23" X 36"
Figuie 1-13.—Exposing a plate. Miller offset press.
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Figure 1.16.—Setting the cutting depth on a paper

Figure 1-15.~The delivery end of the press shown in
cutter. Cutting paper is considered a bindery cpera-

figure 1-14.

11




LITHOGRAPHER 3 & 2

,_-dispelled in 1944. The invasion of France gave
. the new process a severe test. Two great task
forces were scheduled to strike at Normandy.

< The western force, made up of U.S. units,

consisted of two assault forces and a follow-up
force—in all 2,479 ships. Naturally, the prepara-
tions for the big offensive were tremendous.
Unprecedented quantities of printed materials,

: " including maps, charts, aerial photographs, and
+- operational data, were needed.

The U.S.S. Ancon (AGC-4) was the only ship
in this massive armada that had a complete
lithographic shop, so all attention turned to it.

g " The Ancon’s print shop was faced with not only

o, supplying nearly all of the printing needs of the
& . entire fleet, but it had to be done with all speed.
¥ The veteran print shop crew and the new

< " equipment rose to the occasion and met the
. challenge.

Offset printing also came of age ashore in the
Navy. At the outbreak of World War II there
were only two naval shore activities equipped to
produce offset printing; the Naval Hydrographic
Office and the Naval Communications Center.
Needless to say, the situation quickly changed.
Lithographic equipment and supplies began
pouring into five depots from Philadelphia to
Guam. A school was also set-up to train men to
operate the new equipment. Soon the Navy had
advance-base units in Guam, London, Pearl
Harbor, Melboumne, and Algiers.

. In 1948 the Lithographer (LI) rating was
established. Chosen as the speciality insignia
were two tools of early lithography: a litho
crayon holder and a scraper knife that was used
to sharpen or clean-up the crayon image on the
stone. (See fig. 1-18.)

A gradual phasing out of the Printer (PI)
rating was begun and continued until the
mid-1950’s, when the few remaining Pls were

3.10(Li)
Figure 1-18.—Crossed litho crayon holder and scraper
knife make-up the Lithographer rating insignia.

converted to Lls. Another milestone in Navy
offset printing occurred about the same time
when in 1956, the first large offset press, a 22"
X 36" Harris, was installed aboard the U.S.S.
Saratoga (CV A-60).

Today, amphibious force flagships, aircraft
carriers, cruisers, destroyer and submarine
tenders, and repair ships all carry fully equipped
and up-to-date offset printing plants. In ad-
dition, many shops also have letterpress printing
capabilities. Aboard ship you will often find the
print shop situated close to the photo lab and
drafting shop so that these units can assist one
another in performing their related duties. In
many cases, the Chief Lithographer will also be
in charge of these other shops. Ashore, the print
shop usually operates under the activity’s ad-
ministrative office.

DUTY AS A NAVY LITHOGRAPHER

Lithographers serve ashore as well as afloat in
the larger ships of the fleet. The LI operates and
maintains all lithographic and letterpress equip-
ment used by the Navy. Besides general printing,
his work may include reproduction of such
specialized items as charts, grids, surveys, opera-
tion orders, and so on. His work is often
classified and may require a security clearance.

As a Lithographer Third, you may be ordered
to a billet aboard a Cruiser class ship (CA, CLG),
a Command type vessel (CC), an Aircraft Carrier
(CVA), or one of the many types of auxiliaries
(AD, AR, AS). If you are ordered to a billet
ashore, it may be to a flag command (such as
CINCLANTFLT or CINCPACFLT), to a Naval
Station (such as Bainbridge or Pearl Harbor), to
a Communications Unit (such as OpNav), or to
an Intelligence Center (such as FICPAC).

When you advance to Lithographer Second,
you may be ordered to a leading petty officer
billet aboard such ships as a Hospital Ship (AH)
or an Amphibious Assault Ship (LPH). Of course
there are many L12 billets aboard ships which
are not the leading lithographer for that com-
mand. Orders to shore duty may take you to
Staff duty in Washington, D.C., Bainbridge, Md.,
or Charleston, South Carolina. Overseas shore
billets for an L12 include a communications unit
in London, a naval station in Iceland, a fleet
support activity in Japan, to name a few.




Chapter | -THENAVY LITHOGRAPHER

LIs often work closely with Photographer’s
Mates, Engineering Aids, and Photographic Intel-
ligencemen. If a ship or station newspaper is
published, LIs may also deal with personnel of
the Journalist rate.

Men with a good working knowledge of basic
mathematics, physics and mechanics are well-
suited to this trade. Hobbies or interest in
photography, printing, optics, design, and so on,
indicate that a man would probably do well in
the Lithographer rating. |

YOU AND THE NAVY

It is impossible to list all the ways in which
you, as a Lithographer, will serve the Navy.
Much of your duty will concern the routine
production of all types of printed materials
needed to operate an organization as large as the
Navy. There will also be those not-so-routine
times when you will be required to work long
hours to complete a rush job. Or you may be
assigned to a special billet on temporary assign-
ment somewhere, possibly living and working
under difficult conditions.

But the most important duty you will have as
you advance up the ranks will be as a leader of
men. As a petty officer in the Navy, you enter
the field of military leadership. Leadership, it
has been said, is getting people to do what you
want, because they want to do it. There are no
hard and fast rules that can be applied to dealing
with people and there aren’t any courses or
books which alone will make you an effective
leader. Of course, books and courses in human
relations and personnel management will help
you to develop the qualities of a good leader.

For the most part, your ability to work with
and to lead people will depend on the learning
you gain from your experiences and the applica-
tion of plain, old fashioned commonsense. Keep
in mind that nearly everyone, most of all the
new man in the Navy, wants to do good work.
Your job as a petty officer will be to provide
him with the instruction and guidance he needs
to continue to do a good job. To give him this
and to ensure that he accepts it, you will have to
gain his confidence. This is done by showing him
that you care about him and his problems, by
treating him with consistency and fairness, and
by the professional skills you demonstrate.

To be sure—leadership is not easy. You will

have to develop it. Every approach you takeasa
leader won’t be the right one. The time and |

effort that you expend to become a leader is

well spent and will benefit yourself and the

Navy.

THE ENLISTED RATING STRUCTURE

The two main types of ratirgs in the present

enlisted rating structure, are general ratings and %

service ratings. o

GENERAL RATINGS identify broad oc- .

cupational fields of related duties and functions.
Some general ratings include service ratings; - .
others do not. Both Regular Navy and Naval --
Reserve personnel may hold general ratings. 4

SERVICE RATINGS identify subdivisions or

specialties within a general rating. Although .

service ratings can exist at any petty officer
level, they are most common at the PO3 and.
PO2 levels. Both Regular Navy and Navy
Reserve personnel may hold service ratings.
There are no service ratings within the LI rating.

NEC’s

The Navy Enlisted Classification Coding
System (NEC) has been set up to help the Navy
match the right man with the right job. By
identifying billets that require special skills, and
by identifying men who have or can develop
these special skills, the NEC system provides the
Navy with a means of getting maximum use-
fulness from its manpower. Any man who gains
the qualifications associated with one of the
special skills is given a code number, called his
NEC. There are no NEC’s in the Lithographer
rating at the 3 and 2 level at the present,
however.

THE NAVY ENLISTED
ADVANCEMENT SYSTEM

Many of the rewards of Navy life are eamgd
through the advancement system. The basic
ideas behind the system have remained stable for
many years, but specific portions may change
rather rapidly. It is important that you know the
system and follow changes carefully. BuPers
Notices 1418 will normally keep you up to date.
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The normal system of advancement may bt
easier to understand if it is broken into two
parts:

1. Those requirements that must be met
before you may be considered for advancement.

2. Those factors that actually determine
whether or not you will be advanced.

QUALIFYING FOR ADVANCEMENT

In general, to QUALIFY (be considered) for
advarcement, you must first:

1. Have a certain amount of time in pay
grade.

2. Demonstrate knowledge of material in
your mandatory Rate Training Manuals by
achieving a suitable score on your command’s
test, by successfully completing the appropriate
NRCC’s or, in some cases, by successfully
completing an appropriate Navy school.

3. Demonstrate the ability to perform all
the practical requirements for advancement by
completing the Record of Practical Factors,
NavEdTra 1414/1.

4. Be recommended by your commanding
officer.

5. For petty officer third and second
candidates ONLY, demonstrate knowledge of
military subjects by passing a locally
administered MILITARY/LEADERSHIP
examination based on the military qualifications
for advancement (From NavPers 18068 series).

6. Demonstrate knowledge of the technical
aspects of your rate by passing a Navywide
advancement examination based on the
occupational qualifications applicable to your
rate (From NavPers 18068 eries, those quals
listed at and below your rate level).

Figure 1-19 gives a detailed view of the
requirements for advancement of active duty
personnel; figure 1-20 gives this information for
inactive duty personnel. Remember that the
qualifications for advancement can change.
Check with your division officer or training
officer to be sure that you know the most recent
qualifications.

If you meet all of the above requirements
satisfactorily, you become 2 member of the
group from which advancements will be made.

WHO WILL BE ADVANCED?

Advancement is not automatic. Meeting all
of the requirements makes you eligible but does
not guarantee your advaacement. Some of the
factors that determine which persons, out of all
of those QUALIFIED, will actually be advanced
in rate are the score made on the advancement
examination, the iength of time in service, the
performance marks earned, and the number of
vacancies being filled in a given rate.

If the number of vacancies in a given rate
exceed the number of qualified personnel, then
ALL of those qualified will be advanced. More
often, the number of qualified people exceeds
the vacancies. When this hanpens, the Navy has
devised a procedure for advancing those who are
BEST qualified. This procedure is based on
combining three personnel evaluation systems:

Merit rating system (Annual evaluation and

C.0. recommendation)

Personnel testing system (Advancement

examination score—with some credit for
. passing previous advancement exams)

Longevity (seniority) system (Time in Rate

and Time in Service)

Simply, credit is given for how much the
individual has achieved in the three areas of
performance, knowledge, and seniority. A
composite, known as the final multiple score, is
generated from these three factors. All of the
qualified candidates from a given advancement
examination population are then placed on one
list, based on this composite figure, the highest
achiever first, and so on down to the last
qualified person in the population. For
candidates for E4, ES5, and E6, advancement
authorizations are then issued, beginning at the
top of the list, for the number of persons needed
to fill the existing vacancies. Candidates for E7
whose final multiple scores are high enough will
be designated PASS SELBD ELIG (Pass
Selection Board Eligible). This means that their
names will be placed before the Chief Petty
Officer Selection Board, a BuPers board charged
with considering all so-designated eligible
candidates for advancement to CPO.
Advancement authorizations for those being
advanced to CPO are issued by this board.

14
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E-4 time in service requirements changed by DOD effective 1 July 1975
for advancement to E-4 TIS requirements are increased from 21 months
minimum to 2 years.

. #E3 WtE4 + 25 tE6 | {ET 1ES
* 5
REQUIREMENTS* |Elto E2 {E2to B} |, by |5 g5 to E6 toE7 | toE8 | to E9
4 mo;s. 12 mos.] 24 mos. | 36 mos.
Be;: ce- as E4. | asE4. as E-6.
SERVICE comple- | 8MO8. |6 mos. |3 years | 6 years | 8years |36 mos.| 24 mos.
tion of |28 E-2 [a8 E-3. ltimein | timein | timein lasE-7. | asE-8.
Recruit service. | service. | service. |8of 11 | 10 of 13
Training, ‘ years years
Recruit N time in | time in
Training, service | service
(C.0. must be| must be
SCHOOL may ad- enlisted.| enlisted.
vance up
to 10%
of gradu-
ating
class.)
PRACTICAL Locally
FACTORS prepared Record of Practical Factors, NavEdTra 1414/1, must be
check- complcted for E-3 and all PO advancements,
offs,
: Specified ratings must complete
pmpgggx NCE applicable performance tests be~
- = fore taking examinations, e
ENLISTED As used by CO
PERFORMANCE when approving Counts tou;z;tn*ti ep;x;f&rmi?ggl?ctor credit in ad
EVALUATION advancement, .
Locally Se Navy-wide examinations
EXAMINATIONS ** |prepared| . el :w required for all PO Navy-wide selection board.
tests ° advancements.
: 1 Required for E-3 and all PO advancements | Nonresident career
%’;‘%’E}A‘;gg‘%n unless waived because of school comple- courses and
ING MILITARY tion, but need not be repeated if identical recommendad
REQUIREMENTS) course has already been completed. See reading, See
NavEdTra 10052 (current edition). NavEdTra 10052
2 _(current edition).
AUTHORIZATION | Copmanding NAVEDTRA PRODEVCEN

* All advancements require commanding officer’s recommendation,

¥ 1 year obligated service required for E-5, and E-6; 2 years for E-7, E-8, and E-9,

# Milftary leadership exam required for E-4 and E-5,
*% Por E-2 to E-3, NAVEDTRAPRODEVCEN exams or locally prepared tests may be used.
4t Waived for qualificd EOD personnel,

5.1
Figure 1:19,—Active Duty Advancement Requirements.
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¢ Elto |E2to [E3to |E4to |E5to |E6 to Es E9
E2 E3 E4 ES E6 E7 )
36 mos.{ 36 mos, {24 mos.
with with with
4 mos. | 8 mos. | 6 mos. | 12 mos.| 24 mos.| total total total
8 yrs 11yrs {13 yrs
service| service {service
%' TOTAL TRAINING
2 , , s , ,
‘ DUTY IN GRADE! 14 days| 14 days| 14 days| 14 days| 28 days| 42 days| 42 days |28 davs

Tara
J

. PERFORMA NCE Specified ratings must complete applicable
g TESTS performance tests before taking examination,
o

f} DRILL Satisfactory participation as a member of a drill unit

& PARTICIPA TION in accordance with BUPERSINST 5460.42 series.

| PRACTICAL FACTORS
| (INCLUDING MILITARY
REQUIREMENTS)

Record of Practical Factors, NavEdTra 1414/1, must
be completed for all advancements.

RATE TRAINING
I MANUAL (INCLUDING
‘il MILITARY REQUIRE-
£ MENTS)

in service record.

Completion of applicable course or courses must be entered

Standard Exam
required for all PO

¢ advancements. Standard Exam.
EXAMINATION Standard Exam Also pass Selection Board.
: Military Leadership Exam

3 for E-4 and E-5.

; | AUTHORIZA TION Commanding

73 Officer NAVEDTRA PRODEVCEN

A AR Py wte,

Figure 1-20.~Inactive Duty Advancement Requirements.
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© *Recommendation by commanding officer required for al} advancements.
: tActive duty periods may be substituted for training duty.
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Chapter 1 —-THE NAVY LITHOGRAPHER

Who, then, are the individuais who are
advanced? Basically, they are the ones who
achieved the most in preparing for advancement.
They were not content to just qualify; they
went the extra mile in their training, and
through that training and their work experience
they developed greater skills, learned more, and
accepted more responsibility.

While it cannot guarantee that any one
person will be advanced, the advancement
system does guarantee that all persons within a
particular rate will compete cqually for the
vacancies that cxist.

To prepare for advancement, you must study
the qualifications for advancement, wotk on the
practical factors, study the required rate training
manuals and study other materials that are
required for advancement in your fating.

QUALS MANUAL

The Manucl of Qualifications for Advance-
ment, NAVPERS 18068-C, gives the minimum
occupational and military qualification stand-
ards for advancement to each pay grade with
each rating. This manual is called the “Quals
Manual,” and the qualifications themselves are
often called “Quals.” The qualifications stand-
ards are of two general types: (1) military
qualification standards and (2) occupational
qualifications standards.

MILITARY STANDARDS are requirements
that apply to all ratings rather than any omne
rating. Military requirements for advancement to
third class and second class petty officer rates
deal with military conduct. naval organization,
military justice, security, watch standing and
other subjects which are required of petty
officers in ail ratings.

OCCUPATIONAL STANDARDS are require-
ments that are directly related to the work of
each rating.

Both military requirements and the occupa-
tional qualification standards are divided into
subject matter groups; then, with each subject
matter group, they zre divided into Practical
factors and Knowledge Factors. Practical
Factors are things you must be able to do.
Knowledge Factors are things you must know in
order to perform the duties of your rating.

In most subject matter areas, you will find
both practical factors and knowledge factor

qualifications. In some subject matter areas you
may find only one or the other. It is important
to remember that there are knowledge aspects to
all practical factors and practical aspects to all
knowledge factors. Therefore, even if the Quals
Manual indicates that there are no knowledge
factors for a given subject matter area, you may
still expect to find examination questions deal-
ing with the knowledge aspects of the practical
factors listed in that subject area.

You are required to pass a Navy-wide military
leadership examination for E-4 and E-5, as
appropriate, before you take the occupational
examination. The military leadership examina-
tions are administered on a schedule determined
by your commanding officer. It consists of 100
questions based on information contained in
Military Requirements for Peity Officer 3 and 2,
NAVPERS 10056 (current edition) and in
Bibliography for Advancement Study, NAV-
EDTRA 10052 (current edition).

The Navy-wide occupational examination for
pay grades E-4 and E-5 contains 150 questions
related to the occupational areas of your rating,
i.e., lithography.

If you are working for advancement to second
class remember that you may be examined on
third class qualifications as well os on second
class quaiifications.

The Quals Manual is kept current by means of
changes. The occupational qualifications for
your rating which are covered in this training
manual were current at the time the manual was
printed. By the time you are studying this
material, however, the quals for your rating may
have changed. Never trust any set of quals until
you have checked it against an up-to-date copy
of the Quals Manual.

RECORD OF PRACTICAL FACTORS

Before you can take the service-wide examina-
tion tor advancement, there must be an entry in
your service record to show that you have
qualified in the practical factors of both the
military and occupational qualifications. See
figure 1-21.

You have already seen that the Record of
Practical Factors, NAVEDTRA 1414/1 is used
to keep a record of your practical factor
qualifications. This form is available for each
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ALL THINGS BEING EQUAL
YOU'LL REMEMBER --

THIS MUCH OF WHAT YOU HEAR

THIS MUCH OF WHAT YOU SEE

R e R 900
; ﬁ»é%ft BetiNe
i
SO DO ALL YOU CAN!
41

Figure 1-21.—Y ou learn by doing

rating. The form lists all practical factors, both
military and occupational. As you demonstrate
your ability to perform each practical factor,
appropriate entrics are made in the DATE and
INITIAL columns.

Changes are made periodically to the Manual
of Qualifications for Advancement, and revised
editions of NAVEDTRA 1414/1 forms are
provided when necessary. Extra space is allowed
on the Record of Practical Factors for entering
additional practical factors as they are published
in changes to the Quals Manual.

The Record of Practical Factors also provides
space for recording demonstrated proficiency in
skills which are within the general scope of the
rating but which are not identified as a mini-
mum qualification for advancement.

Until completed, the NAVEDTRA 1414/1
form is held by your division officer; after
completion, it is forwarded to the personnel

E

r
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office for insertion in your service record. If you
are transferred before qualifying in all practical
factors, the incomplete form should be
forwarded to your next duty station. You can
save yourself a lot of trouble by making sure
that this form is actually inserted in your service
record before you are transferred. If the form is
lost or not in your service record you will be
required to start all over again and requalify in
the practical factors which have already been
checked off.

NAVEDTRA 10052

The Bibliography for Advancement Study,
NAVEDTRA 10052 (reviseq), is a very impor-
tant publication for any enlisted person prepar-
ing for advancement. This Bibliography lists
required and recommended rate training
manuals and other reference materials to be used
by personnel striving for advancement. NAV-
EDTRA 10052 is revised and issued each year
by the Chief of Naval Education and Training
Support Command. Each revised edition is
identified by a letter following the NAVEDTRA
number. When using this publication, be sure
that you have the most recent edition.

If extensive changes in qualifications occur in
any rating between the annual revisions of
NAVEDTRA 10052, a supplemertary list of
material may be issued in the form of a Notice.
When you are preparing for advancement, check
to see whether changes have been made in the
qualifications for your rating. If changes have
been made, see if a Notice has been issued to
supplement NAVEDTR A 10052 for your rating.

The required and recommendzd references are
listed by pay grade in NAVEDTRA 10052. If
you are working for advancement to third class,
study the material for third class. If you are
working for advancement to second class, study
the material for second class, and remember that
you are also responsible for the references listed
at the third class level.

In using NAVEDTRA 10052 you will notice
that some rate training manuals are marked with
an asterisk (*). Any manual marked in this way
is MANDATORY-that is, it must be completed
at the indicated rate level before you are eligible
to take the service-wide examination for

18
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advancement. Each mandatory manual may be
completed by (1) passing the appropriate
nonresident career course that is based on the
mandatory training manual; (2) passmg a locally
prepared test based on the information given in
the training manual; or (3) in some cases,
successfully completing an appropriate Navy
school.

Do not overlook the section of NAVEDTRA
10052 which lists the require? and recom-
mended references relating to military qualifica-
tion standards for advancement. Personnel of all
ratings must complete the mandatory military
T2quirements training manual for the ap-
propriate rate level before they can be eligible to
advance.

References in NAVEDTRA 10052 which are
recommended but not mandatory should also be
studied carefully. All references listed in
NAVEDTRA 10052 may be used as source
material for the examination writer, at the
appropriate rate levels.

RATE TRAINING MANUALS

There are two general types of rate training

' manuals. RATING MANUALS (such as this one)

are prepared for most enlisted ratings. A rating
manual gives information that is directly related
to the occupational qualifications of ONE rate.
SUBJECT MATTER MANUALS or BASIC
MANUALS, such as Introduction to Naval Elec-
tronics, give information that applies to more
than one rating.

Rate training manuals are revised from time
to time to keep them up-to-date technically. The
revision of a rate training manual is identified by
a letter foliowing the NAVPERS, NAVTRA or
NAVEDTRA number. You can tell whether any
particular copy of a training manual is the latest
edition by checking the NAVPERS/NAVTRA/
NAVEDTRA number and the letter following
this number in the most recent edition or List of
Training Manuals and Correspondence Courses,
NAVEDTRA 10061. {NAVEDTRA 10061 is
actually a catalog that lists all current training
manuals, correspondence  courses  and
nonresident career courses; you will find this
catalog useful in planning your study program).

As a result of the establishment of the Naval )
Education and Training Support Command -

under the Chief of Naval Education and Train-
ing, new editions of training publications
formerly designated as NAVPERS or NAVTRA
publications are being redesignated as NAV-_ -
EDTRA publications. The number and edition is

unchanged when the books are revised but *:
NAVEDTRA is used before the number instead -

of NAVPERS or NAVTRA.
Each time a rate training manual is revised, it

is brought into conformance with the official.
publications and directives on which it is based;
but during the life of any edition, dxscrepancm~
between the manual and the official sources are.
almost certain to arise because of changes t to the’l
latter which are issued in the interim. In the.
performance of your duties, you should always:

refer to the appropriate official publication or
directive.
NAVEDTRA 10052, the Nava! Education and

Training Program Development Center uses it as -~
a source of questions in preparing the fleetwide -

examinations for advancement. In case of
discrepancies between any publications listed in

NAVEDTRA 10052 for a given rate, the
NAVEDTRAPRODEVCEN will use the most
recent material.

The following suggestions may help you to
make the best of this manual and other Navy
training publications in learning your job and in
preparing for advancement.

® Study the military qualifications and the
occupationa! qualifications for your rating be-
fore vou study the training manual, and refer to
the quals frequently as you study. Remember,
you are studying the manual primarily to meet
these quals.

® Set up a regular study plan. It will probably
be easier for you to stick to a schedule if you
can plan to study at the same time each day. If
possible, schedule your studying for a time of
the day when you will not have too many
interruptions or distractions.

® Before you tegin to study any part of the
manual intensively, become familiar with the
entire book. Read the preface and the table of
contents. Check through the index. Look at the
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y particular plan, looking at the iilustrations
d reading bits here and there as you see things
hat interest you.

@ Look at the training manual in more detail,

see how it is organized. Look at the table of
contents again. Then, chapter by chapter, read
‘the introduction, the headings, and the subhead-
ings. This will give you a pretty clear picture of
the scope and content of the book. As you look
through the book in this way, ask yourself some
“questions:

T

What do I need to learn about this?
What do I already know about this?
How is this information related to
formation given in other chapters?
_How is this information related to the work I
will be expected to do?

. ® When you have a general idea of what is in
the training manual and how it is organized, fill
in the details by intensive study. In each study
‘period, try to cover a complete unit—it may be a
chapter, a section of a chapter, or a subsection.
The amount of material that you can cover at
one timr will vary. If you know the subject well,
-or'if the material is easy, you can cover quite a
Jot at one time. Difficult or unfamiliar material
-will require more study time.

® In stud:-ing any one unit--chapter, section,

or subsection—write down_the questions that
- occur to you. Many people find it helpful to
- . make a written outline of the unit as they study,

- Look back over your notes and questions.
© Maybe some of your questions have been
*" answered, but perhaps you still have seme that
" are not answered. Without looking at the train-

ing manual, write down the main ideas that you
have gotten from studying this unit. Don’t just
guote the book. If you can’t give these ideas in
your own words, the chances are that you have
not really mastered the information.

e Use nonresident career courses whenever
you can. The nonresident career courses are
based on rate training manuals or on appropriate
texts. As mentioned before, completion of a
mandatery rate training manual can be
accomplishied by passing a nonresident career
course based on the rate training manual. You
will probably find it helpful to take other
nonresident career courses, as well as those
based on mandatory manuals. Taking a
nonresident career course helps you to master
the information given in the training manual,
and also helps you see how much you have
learned.

® Think of your future as you study rate
training manuals. You are working for advance-
ment to third class or second class right now,
but some day you will be working toward higher
rates. An extra knowledge will help you, both
now and later on.

SOURCES OF INFORMATION

Besides training manuals, NAVEDTRA 10052
lists official publications on which you may be
examined. You should not only study the
sections required but should become as familiar
as possible with all the publications you can.

One of the most useful things you can leam
about a subject is how to find out more about it.
No single publication can give you~all the
information you need to perform the duties of
your rating. You should learn where to look for
accurate, authoritative, up-to-date information
on all subjects related to the military require-
ments for advancement and the occupational
qualifications of your rating.

Reference Publications

You will find regulations covering the
handling and custody of classified materials in
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the Navy Security Manual for Classified In-
formation, OpNavinst 5510.1C.

You should also be familiar with the publica-
tions Department of the Navy Publications and
Printing Regulations, NavExos P-35 and Govern-
ment Printing and Binding Regulations which is
published by the Joint Committee on Printing.
These publications contain rules and regulations
applicable to all naval and Government printing.

The Navy Stock List of Forms and Publica-
tions, NavSup 2002 (commonly called the Stock
Forms Catalog) lists all standard Navy forms
available through regular supply channels, and
the pamphlet Guide to Forms Management,
AOInst 5213.31 (Navy Forms Manual) may be
used as a guide in designing and preparation of
new forms.

These and other basic Navy publications
relating to printing and lithography are listed in
the reading list at the front of this book.
Additional books and magazines for reference
reading are listed in appendix I.

Instructions and Notices

All Navy Instructions and Notices which
pertain to printing are numbered in the 5606

21

series. These notices are usually 1 to 4 pages
long and are included in the Navy Directives
System. They supply latest information regard-
ing printing rules and regulations.

The books mentioned above may be obtained
from the education officer of your ship or
station, or your leading PO.

TRAINING FILMS

Training films available to naval personnel are

a valuable source of supplementary information

on many technical subjects. Training films are
listed in the United States Navy Film Catalog,
NAVAIR 10-1-777 (formerly NAVWEPS
10-1-777), published in 1969. Copies of this
catalog may be ordered in accordance with the
Navy Stock List of Forms and Publications,
NAVSUP 2002. Monthly supplements to the
Film Catalog are distributed to catalog holders.

When selecting a film, note its date of issue
listed in the Film Catalog. As you know,
procedures sometimes change rapidly, thus some
films become obsolete rapidly. If a film is
obsolete only in part, it may still be of some use.
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CHAPTER 2
JOB PLANNING

In the Navy, much of your work will consist
of reprinting existing copy. No copy preparation
will be necessary for these jobs because they will
have already been run before and are in print-
able form. All you need is a good, clean proof or

sample of the job that is to be reprinted. This
* type of job is termed “camera-ready”.

The cameraman will photograph the sample

'1"_ to produce a negative and the negative will be

used to produce the printing plate. .
A different procedure must be followed if the

'™ job has not been printed before. New jobs must

be planned and put into printed form. The
planning and preparations that go into a job are

“ called copy preparation. Copy preparation
-includes preparing a layout, making a dummy,

selecting type styles, preparing the type matter
using cold type composing machines, ruling in
with pen and ink, and preparing original art-

- Work.

-All jobs will not require the same amount of
copy preparation. The program for a change of
command ceremony requires considerably more
copy preparation than a single page form for the
personnel office.

Depending on your duty assignment, your
responsibilities in the planning stages of a
printing job will vary, however you should have
an understanding of all the procedures which are

-, used in the planning of a printing job.

PLANNING THE JOB

In many cases, the PO in C is given only an
idea of the job and told to decide ¢ : the
specifications himself. In these cases, he reads
the copy to determine its subject matter and
then Jays it out in the form that he feels is most
fitting.

A short announcement may be presented as a
bulletin or letter; a lengthy article may be made

22

into a pamphlet or booklet. The purpose of the
job is the important factor in determining its
proper physical form.

The PO in C must also decide whether the job
will be printed letterpress or offset, the kind of
paper stock to be used, and the size and shape of
the page.

In determining the dimensions of a job, he
must always keep in mind the size of the paper
stock available, the size of the press, and the
binding operations which follow. For purposes
of economy, he should try to select a page size
that will cut out of the stock sheets with the
least amount of waste. It is frequently possible
to print two or more pages at a time on the same
sheet, but he must always keep in mind the
capacity of the equipment when he is planning
such a job so that he won’t come up with
something too large to be handled in his shop.

He must also be on the alert for jobs that are
too small for the press. The smaller presses (up
to size 10" X 15") will take a sheet as small as
3" X 5", but larger presses require a sheet at
least 8" X 10”. You could run a 3" X 5" job on
one of the larger presses, but you would have to
print it on a 8" X 10", sheet and consequently
there would be a good deal of waste.

To prevent such waste, small jobs are general-
ly assigned to the smaller presses, or they are
printed two or more up on the large presses.
That is, the form is repeated on the plate so that
two or more copies can be printed on the paper
at each impression. (The forms are cut apart in
the bindery later.) Running jobs two or more up
in this manner reduces waste and cuts down
press time. Sometimes, too, small jobs are
ganged or printed together on the same press
sheet with other jobs even though the jobs are
not related in uny way. Ganging is discussed in
detail in chapter 9 of this manual.

A sheet of paper with a number of pages
printed on it is called a signature. When a
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signature leaves the pressroom, it is taken to the
bindéry and folded so that all the pages are in
their proper order. If a booklet contains more
than one signature, the signatures are assembled
in sequence and bound together.

" When four or more pages are printed on the
same sheet, the sheet can be folded and stapled
_along the fold, as shown in figure 2-1. This is
known as saddle stitching. Saddle stitched books
should be planned in multiples of four pages to
avoid the occurrence of blanks.

If the pages of a booklet are printed singly,
the sheets are generally bound in loose-leaf
binders or stitched along the edge (side
stitched), as shown in figure 2-1.

Saddle stiched books are Side stitched books are stitched Rt
tiched along their fold. along the edge.

57.20
Figure 2-1.—Comparison of side and saddle stitching.

The Layout

Simply stated, a layout is the plan of a job.
The layout shows the arrangement of the type
maiter and the position of the illustrations. The
first step in an original job is to prepare the
layout.

The early stages of a layout are in the form of
rough preliminary drawings or sketches. Figure
2-2 illustrates a series of these sketches. When
one sketch seems to best fulfill the requirements
of the job, it is drawn to the exact size required.
Copy proportions, rules, and boxes should be
clean and definite. (See figure 2-3.) Ilustrations
and photograph areas should be clearly indicated
as shown in figure 2-4.

23
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Figure 2-4.~Methods of indicating areas for illustrations
on a dummy.

In addition to giving the personnel in the shop
a plan of the job, the layout also provides the
originator of the job a detailed sketch which
anables him to visualize the appearance of the

.. job when it is completed. Changes to the layout

save manhours and materials as opposed to
changes which are made after production begins.

Making a Dummy

A rough layout, like that shown in figure 2-3,
is generally sufficient for a small job, but
booklets or pamphlets sometimes require that a
dummy be prepared to show their page by page
content in rough visual form. A dummy is a
book of blank pages ruled to scale to show the
position of type and illustrations. (See fig. 2-4.)

Just how detailed the dummy should be
depends upon the immediate circumstances.
Sometimes a very rough layout is ample if your
shop is small and the different departments
work closely together. But in any case, a fairly
complete layout leaves less room for anything to
go wrong along the line.

There are several ways of indicating type areas
on the dummy. One of the simplest methods is
to rule asquare or rectangle on the page to show
where the type is to go. Another method is to
rule in a series of lines, as shown in figure 2-5.
Wide lines arz used for large type and narrow
ilines for =nall type. If proofs from tyoe are
available, they are sometimes pasted in place on
the dummy to show the location of the type on

67.24
Figure 2-5.—-Methods of indicating type matter areas
on a dummy.

When proofs or reprcductions of illustrations
are available, they may also be pasted in the
proper positions on the dummy. However, it is
generally sufficient to rule in an outline and
indicate the photograph or illustration that is to
go there, as shown in figure 2-4.

Certain kinds of work, such as photographs
and water color (wash) drawings are known as
tone work. Tone work must be photographed by
a special process, as you will see later in this
book. It is not shot on the same negative with
type or line drawings. Sometimes, too, parts of
the line copy are shot separately so that they
can be reduced to fit into a given space. The
photographic negatives of such copy are fitted
or “stripped” into the master negative. When
small negatives are stripped into larger ones,
they are called inserts or strip ins. The size and
position of inserts should be carefully marked
on the dummy.

Marking the Dummy

When the dummy has been completed, it
must be marked to show type sizes, styles,
inserts, rule weights, and so on. These markings
should be done in red to avoid confusion with
the pencil lines on the layout.

The width and depth of type areas and areas
for illustrations should be clearly indicated on
the dummy. An identifying number or letter
should also be marked on the copy or art and its
corresponding position on the dummy. (See fig.
2-6.) Avoid placing the identification number or
crop marks in the image area of the copy or
artwork.
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Figure 2-6.—~Photographs should be marked on the back

or slong the margin. The dummy has a corresponding
marking

Although dummies like those just described
are usually prepared in larger shops, in the
average shipboard shop, the PO in C generally

prepares a press layout sheet rather than a
finished dummy. (See fig. 2-7.) This sheet
consists of a blank sheet of stock of the same
kind and size as the sheet to be used in printing
the job. It is folded just as it will be in the
bindery after printing and the pages are
numbered in the proper sequence to show the
arrangement of the pages on the plate. It
sometimes shows the location of the printed
matter and provides other information, such as
margins, cut marks, back-up, signature marks,
and so on.

Specification Sheets

The overall specifications, such as the paper
to be used, the color of ink, the number of
plates, and other -necessary information, are
generally indicated on a specification sheet
which is then attached to the job. The specifica-
tion sheet contains all the information that each
department or individual needs to do the job. In
many shops the spec sheet also serves as the job
order. These sheets should be prepared in
duplicate so that one copy can accompany the
job and one can be kept for filing. Whenever
possible, it is best to enclose the dummy and
copy in a large envelope to protect them and to
facilitate handling. The specification sheet can
be attached to, or printed on the outside of the

s
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57.26

Figure 2-7.—Press layout sheet
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_ . In a later chapter you will find an expanded
'..,discusiOn on specification sheets, job orders.
;3 -and job controls.

SELECTING THE TYPE STYLE

% - Some type faces seem to fit almost any kind
i . of job, while others are suitable only for special
% types of work. There -are no hard and fast rules,
-of course, that say that one style is right and
_another wrong. The use of type is governed
:.entn'ely by good taste and association. But to
choose type wisely, you must be able to
. recognize the different type faces and to know
. something of their general usage.

Meet the Type Faces

. Did you -ever stop to think how many
i... different kinds of handwriting you come across
¥ 1 a single day? Some are large and bold; some
.. are weak; some small; some clear—and some are
. almost illegible. Type styles (called type faces)
- are much the same.
. The first concem. of a printer in selecting a
.. type is, of course, clarity. Type must be legible
~ to.be read. But there is more to it than that.
- Llike handwiiting, type faces reflect certain
. characteristics,.such as refinement, dignity, bold-
_ ness or strength. Properly used, they can convey
. the feeling or mood of a message. They may be
warm, brisk, dignified, modern, or old-
fashioned—whatever is needed to emphasize or
suggest the thoughts expressed in the copy.
Printers have. also leamed to use type to
attract the reader’s attention. The use of large,
bold faces is-one of the most effective ways of
stopping the eye. But large, bold type is difficult
to read. It should be limited, to a few words of
copy, and it should be followed by small, legnble
faces that invite reading

Resemblances and Differences

There are thousands of type faces, and learn-
ing to recognize them is like learning to recog-
nize ships and aircraft—each hasits own distinct
characteristics.

The first distinction is to be made between
capital letters and small letters. Capitals are
usually called caps or uppercase, and the smali
letters are always called lowercase. This designa-
tion dates back to the days before automated
type setting, when all composition for news-
papers and books was done by hand. Since a
great deal of type was required, it was divided
between two cases which were placed on a
stand. The top or upper case contained all the
capital letters and the bottom case contained the
small letters.

Type is further classified according to its size
and the style of letter that it carries. It comes in
various sizes. The usual distinction is between
big letters (called display or headline type) and
the smallzg sizes (called body or text type).
However,»pnnters have a system of measurement
that identifies type a great deal more closely
than that. Printer’s measurements are based on
the point system. The point is approximately
1/72 of an inch long, and when one speaks of 8
or 12-point type, he simply means that the body
of the type measures 1/9 or 1/6 of an inch from
front to back. Of course, the type face itself is
seldom as large as the body, because a small
shoulder or ledge is left below the letter on most
type.

Metal type sizes range from 3- to 120-point,
but the sizcs shown in figure 2-8 are those most
commonly used. You will notice that the faces
shown in the illustration are exactly alike in
design; they vary only in size. Different sizes of
the same type face are known as a type series.

Type faces which are similar, though not
exactly alike in design, are generally grouped in
another classification called families. Each
family has a name and certain basic family
resemblances. Some families include dozens of
type faces all different in some way, yet all
having general characteristics that unmistakably
identify them as members of their particular
family.

Take the Bodoni type shown in figure 2-9, for
example. All Bodoni type is made up of a
combination of thick and thin lines; yet all
Bodoni is not alike. The thickness of the heavy
lines varies. There is a light face called Bodoni
Book; the regular face, called simply Bodoni; a
heavier face, called Bodoni Bold; and a very fat
face, called Ultra-Bodoni. There are also
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¢ FONIT S0BONI or , quuo:

8 POINT S0DON

ABCDIFGHUKLMNOPQRSTabodelghijklmnop

18 POINT SODONI
ABCDEFGHIJKLMNOPQabodefghijklm
12 POINT SOOON!
ABCDEFGHIJKLMNOabedefghijkl
14 POINT SODON!

ABCDEFGHUKLMZabcdefghijk

18 POINT SODON!

ABCDEFGHIJKsbedefghi [

24 POINT SODONI

ABCDEFGHabedef [

38 POINT SODONI

ABCDEFIabcde Il

ABCDEIabed i}

45.207(57)A

Figure 2.8-A type face is classified according to its

style and size. Shown here is a type styls in various
sizes.

cordensed faces of corresponding thickness of
line, but of narrow width. Then there are
expanded faces, again of corresponding thick-
ness, but stretched to extra width. Some families
have lit=rally scores of different faces.

THE SIX CLASSES OF TYPE

Besides the series and families, there is still
another classification of type. It is generally
divided into six groups: roman, gothic, script,
text, italic, and contemporary. All authorities do
not agree on this grouping, but for practical
purposes, this book will discuss type faces under
these six main categories. (See fig. 2-10.)

Roman

Roman is the type most commonly used for
the text of magazines, newspapers, and books. It

Q
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EEBE&“HUKLabcdefglﬁjklm |
ABCDEFGHIJK Labedefghijkim
ABCDEFGHIJKabedefghijkl
ABCDEFGHIJKabedefghijh

18 POINT SODONI BOLD

ABCDEFGHIJIabcdefghijkl

ABCDEFGHIJIabedefghijkl

ABCDEFGHabedefgh

18 POINT ULTRA-BOOONI ITALIC

ABCDEFGIabedefgh

18 POINT SODON| CONDENSED

ABCDEFGHIJKLMabcdefghij

18 POINT ULTRA.SODON! EXTRA CONOENSED

ABCDEFGHIJKLIabedefghijkl

18 POINT SODONI OPEN

ABCDEFGHIJKabedefghijk]

45.207(57)B
Figure 2-9.—Some type faces from the Bodoni family.

is chosen because everyone is familiar with it
and because it is the easiest to read in the
smaller sizes and in lengthy articles.

Roman types are divided into two classifica-
tions: modemn and oldstyle. The chief difference
between modem and oldstyle roman is found in
the serifs. (Serifs are the little cross-strokes at
the ends of the main lines.) Compare the two
letters shown in figure 2-11. You will notice that
the oldstyle letter has soft, rounded, serifs, while
the modem letter has heavier shadings and thin,
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ROMAN 'ﬂ'llC

EEE
ECE

ITALIC

CONTEMPORARY

45.207(57)C
Figure 2-10.~The six main classes of type.

E K

Oldetyle
45,207(57)D
Figure 2-11.—Comparison of oldstyle and modern
roman letters.

I SCRIPT

clean-cut haitlines. Bodoni is typical of modern
roman and Caslon is a good example of the
oldstyle faces. (See fig. 2-12.) Roman faces can
be used for any kind of work, but printers
generally try to avoid mixing the oldstyle faces
with the modemn.

Gothic

Study the difference between the roman
letter and the gothic letter shown in figure 2-10.
You will notice that where the roman letter is
composed of a series of thick and thin lines, the
gothic letter is constructed of lines of even
weight. It has no serifs; it is perfectly plain. It
might be called a block letter. Figure 2-13 shows
some of the gothic types. The sans serif included
in the illustration is an up-to-date style of

Q

BINNEY Old Style
BODONI Bold
BODONI Book

CASLON, Truc-Cut
CASLON Old Style

CASLON Bold
CASLON No. 113, Condensed

CASLON Bold Condensed
CASLON Caslon
CENTURY Expanded
‘CENTURY Expanded Bold

CENTURY Schoolbook
CENTURY Schoolbook
CHELTENHAM  Cheltenham
CHELTENHAM Bold Extra Condessed
CHELTENHAM Bold

CHELTENHAM Old Syl
CHELTENHAM Wide " ©

CLOISTER Bo

CLOISTER Oldstl!ge Condensed
CLOISTER Bold
ENGRAVERS BODONI
ENGRAVERS BOLD
FAIRFIELD Fairfield

FORUM TITLE

45.207(57)E
Figure 2-12.—A few of the roman type faces.

gothic. However, because of its modern design,
it is generally grouped, not with the gothics, but
with the contemporary type faces.

As you will see in figures 2-13 and 2-14 there
are several kinds of gothic type faces. Each has
its place in modern printing. Copperplate
Gothic, for example, is generally used for
letterheads, envelopes, cards, announcemcnts
and many kinds of office forms.

News Gothic is another serviceable face. It
may be used as a body type, and it is equally
serviceable for titles and headings. Franklin
Gothic, Alternate Gothic, and Poster Gothic are
used chiefly for display work. They are very
popular for posters and headings.




Chapter 2—-JOB PLANNING

CONDENSED TITLE GOTHIC NO.11

.. BANK GOTHIC CONDENSED BOLD

FRANKLIN Gothic Extra Condonsed

. ‘POSTER GOTHIC

" FRANKLIN Gothic Condensed
- RAILROAD COTIIC

=" BANK ‘GOTHIC CONDENSED MEDIUM

‘NEWS'-Gothic
GOTHIC NO. 520 TO 526
- I.INING Gothlc No. 545

mmm Gothic No. 1

- AL'I’ERIIATE Gothic No. 2
AI.TBNATEGotIIic No. 3
NEWS < Golhic - Extra:Condemsad
SANS: Serif Bold

COPPERPLATE GOTHIC BOLD NO. 132

GOTHIC No. 544

NEWS Gothic Condensed
GOTHIC No.3 Gothic No. 3
COPPERPLATE GOTHIC NO. 342, HEAVY
.LINING PLATE GOTHIC, HEAVY
COPPERPLATE GOTHIC CONDENSED NO. 129, HEAVY
GOTHIC ND.32  (LIGHT COPPERPLATE)
GOTHIC No. 3% (BoLD COPPERPLATE)
. BOTHIC NO. 521, CONDENSED
GOTHIC Condensed No. 49
COPPERPLATE GOTHIC EXTENDED

COPPERPLATE GOTHIC CONDENSED NO. 343, HEAVY
GOTHIC No. 6 Gothic No. 6

48.207.(67)F

Figure 213.~A few gothic type faces. Alternate and

Copperplate Gothics have wide use in standard Navy
forms.

Script

Script and cursive type faces are generally
grouped together. Scripts have little connecting
links or kems that combine the letters and give
them the appearance of handwriting; cursive
letters do not have these kems. Actually the
scripts are an imitation of the old Spencerian
handwriting, and the cursives are patterned after
old-fashioned hand lettering.

29

Script faces are extremely suitable for an-
nouncements and invitations. They may also be
used to impart an air of elegance and charm to
display work.

Figure 2-15 shows a few of the script type
faces. You will notice that some of the faces
shown are contemporary styles used in modern
display work.

Text

Samples of test type faces are shown in figure
2-16. You may know this type simply as “Old
English.” Text was among the first type styles
used. In fact, Gutenberg worked almost ex-
clusively with this style of type. Although it is

still used frequently, it is generally limited to a -

few lines of copy. You should save it for
something religious or formal, such as prayer
books, programs, and invitations.

Italics

Italics are slanting letters like those shown in
figure 2-17. They are made to match almost
every roman, gothic, and contemporary type
style in use today. They are used in text matter
to show emphasis and in display work to create
contrast and to add interest to the job. Although
italics were ongmally used for text they were
rather hard to read in lengthy articles, and so
they have been used less and less for this
purpose, until today they are used rather
sparingly.

Swash letters are similar to italics, but they
are embellished by additional swirls and curves,
known as swashes. You can sometimes use them
with italics to dress up a page which otherwise
might be bare and unattractive.

Contemporary Faces

The past forty years have been significant in
typographical history. The old gothics have had
their faces lifted, and everywhere new stream-
lined faces have appeared. Naturally many of
these modem faces are fads. Their style and
usefulness will be short-lived. Out of it all,
however, have come a few serviceable type faces
that will take their place alongside the old
standby’s we’ve been discussing.
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Figure 2-14.—Some uses of Gothic type faces.

Leading the contemporary field are two
distinct styles: the square serif and the sans serif.

Sans serif, as you have already seen is actually
a kind of gothic type. It has the same even
strokes as the gothic, and it has no serifs. But
unlike its gothic ancestors, it has such perfect
geometric proportions that it is generally clas-

sified with the contemporary type faces.
Study the Futura type faces shown in figure

2-18 for a moment. Notice that the letters seem
to be constructed from squares, rectangles, and
other geometric forms. This type face is the last

RIC

word in simplicity, yet it is one of the most
serviceable of all the type faces the modem
printer has at his disposal. It can be used almost
anywhere.

Square serif is little more than sans serif with
serifs added. It has the same even strokes and
the same perfect geometric proportions. Square
serif type originated in Europe shortly after the
sans serif faces made their appearance. It became
popular in the United States in the early thirties.
Some people think it is an off-spring of the old
Egyptian alphabet. Others belicve it was inspired
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Chapter 2—JOB PLANNING ki
» - by typewriter type which was widely employed ‘ 2
3 by advertisers of that period. Stymie is a typical :
example of this type. (See fig. 2-19.) T, :
Contemporary display faces is a classification n

which includes hundreds of modern type faces Bemhai‘d a. G0
used in display work today. There arc so many Bernhard Cursive Bold .
of them, that it would be difficult to try to list Bernkard Cursive :
them all. There are a number of:scripts and K
italics, for example, which can be identified by Kasjmann Bold ;
their streamlined appearance. The Kaufman L {
shown in figure 2-15 is one of these modemn 5"_“/'”"" Sompd
scripts. Others include Brush and Gilles Gothic. qu,.zs‘t Bald 2
There are also a number of tall, condensed ¥ 4 4
types, such as Onyx and Valiant. Then there are .%h fu;‘l &

wide, bold faces, such as Venus Extrabold
Extended. And in between, there are medium
faces, such as Lydian and Studio. These types
are used chiefly for display composition. (See
fig. 2-20.)

ORNAMENTATION AND BORDERS

Signal Medivum

Sigual Dock

qi//iu ¢ot/u’c ﬁ,ﬂt
Gillies Gothic Bold
Beenk Serifit
7:4{10:; <Scu°pl :
Aristosn Bold '
Glocia

Brwsk

Ghoyda
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e
R

e
¥
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Initial letters are large, capital letters that are
sometimes used at the beginning of a paragraph
to dress up the page. They come in all sorts of
styles.

When an initial letter is used, the remainder of
the word is generally capitalized. You may use
either regular capital letters or slightly smaller
capitals of the same style of type. These small
capitals are called small caps. Small caps may
also be used instead of italics to emphasize
words or phrases in the text of books and
manuals. (See fig. 2-21.)

Ornaments, such as stars (called dingbats) and
dots (called bullets), are used to add interest and
beauty to a job. When you use ornaments, you
should always select something that goes well
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with the style of type that you are using. Above
all, don’t overdo them. Fancy types and decora-
tions should be used only if they make the word
more effective. Decoration, just for decoration’s
sake was abandoned at the tumn of the century
in favor of simple harmony aad balance. (See
fig. 2-22.)

Borders and Rules
Borders should be selected with the same care

that is used in selecting a type face, because the
same general principles of typography apply.

45.207(57)H
Figure 2-15.—Script type faces.

You will find that different borders go with
different type faces, just as certain type faces go
together. One type of border, called a scotch
rule, is made up of onec heavy line and one thin
line. The scotch rule is ideally used with the
Bodoni type face because their clements are the
same—a heavy and a thin line.

The various lines used within a orinted page
are called rules. Rules may be used to separate
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Engravers O English Bold

Engravess Q1> English @pen
Engravers O English

Engravers Test

Bedding Text Shuded
Medding Text

Inland Copperplate
Cudor Black Mo. 2

. | SupoText

- | Cloister Wack

i | SNodern Paxt

Hhaw Yest

Rmerican Text

45.207(57)J
Figure 2 16.—Text type faces.

sections of a page, to guide the reader’s eye, or
serve as writing lines.

A rule primarily used for a writing line is
called a hairline rule. A medium rule is used for
dividing sections of a form. A heavy rule is used
to add special emphasis to a section and is
generally used for the first and last lines of a
form. Figure 2-23 illustrates the various rule
sizes, which are referred to as line weights.

The selection of rules is important to the
overall legibility of your wck. Too many rules,
or rules which are too heavy, tend to make a
printed page or form difficult to read.

Legibility

You have already seen that type must be
legible to be read. A newspaper printed in Old
English or some equally illegihle type would
probably blind half of its readers—or at least,
wear them out. Many of the early type faces

32

BENEDICTINE Book Italic

FUTURA Bold Condensed Qhlique
FUTURA Medivm Obliqu~

STYMIE Black Italic
SPARTAN Medium Halic

GARAMOND Bold Iialic
GOUDY Handtooled Italic
COPPERPLATE GOTHIC ITALIC
BOOKMAN Old Style Italic

CHELTENHAM Bold Italic

45.207(57)K
Figure 2:17.—l talics are made to match many of the
type faces in use today.

have been abandoned because they were too
hard to read. The trend today is toward tegibil-
ity.

Type Style and Size

There are certain factors that help you attain
legibility, just as there are factors that hinder it.
The style of letter that you use is important.
The simpler it is, the easier it will be to read.
Open, clean-cut letters with plain serifs are best.
The serifs lend unity to the words, binding them
together for easy reading.

The size of the type also affects legibility. f
you have ever tried to read the small print on a
contract, you know that it is almost impossible
to read the smaller sizes of some type faces.
Eight- to fourteen-point type is considered to he
the most legible. Larger or smaller sizes are
generally more difficult o read.

Length of Line

The length of the line also affects the ease
with which the material can be read. You will
find that 2-to 3-inch columns are gerierally used
for 8-pcint type and 2- to S-inch coiumns, for
10-point type. The length of the line should be
reduced or increased in proportion to the size of
the type used.
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SANS Serif Extra Bold
SANS Serif Extra Bold Condensed

SANS Serif Medium Condensed

SANS Serif Light

SANS Serif Medium

20th CENTURY Ultrabold
20th CEPITURY Extra lold
20th CENTURY Ulirabeld Condensed
20th CENTURY Exira Bold Condensed
20th CENTURY Medium Condensed

20th CENTURY Bold
20th CENTURY Medium

FUTURA Bold Oblique
FUTHRA Display

FUTURA Bold
FUTURA Demibold
FUTURA Bold Condensed
FUTURA Medium

FUTURA Medium Condensed
KABEL Light

KABEL Medium
KABEL Bold

SPARTAN Medium
SPARTAN Black

45.207(57)N
Figure 2-18.—San serif type faces.

The length of lines is always measured in
picas—another printer’s measure. The pica is
equal to 12 points, and there are approximately
6 picas to the inch. Therefore a line of type 3
inches Icng is said to be 18 picas long. Printers
use a ruler called a line gage for measuring
lengths. (See fig. 2-24.) It is marked in inches on
one side and in picas on the other so that you
can measure dimensions either way.

Spacing Between Lines

The amount of spacing between the lines is
another factor that affects legibility. In general,
more space should be used between long lines

Q

STYMIE Light
STYMIE Exira Bold

STYMIE Bold

STYMIE Medium

STYMIE Extra Bold Condensed
BAUER BETON OPEN
BAUER Beton Bold

GIRDER Heavy

KARNAK Medium

45.207(57)p
Figure 2-19.—-Square serif type faces.

Lydian Cursive

BALLOON BOLD
OFFENBACH MEDIUM
VAUANT  Valiamt

ONYX Omyx

CARTOON BOLD

PLATSILL
LYDIAN Bold

FLASN Bold

Dom Casual
Trend
Studio

VYenus X-B Extend.

45,207(57)Q
Figure 2-20.—~Contemporary display type faces.
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[RISERVATIONS GAN BE MADE by submittin

pli-

cation to the activity Navy Exchange Of %xcer which
contains the followmg information:

®Name, rank or rate, and service number.

® Number of units being requested.

® Reservation dates.

¢ Number in the family.

¢ Duty station to which you're ordered.

¢ Intermediate duty station address or leave ad-
dress to which confirmation of reservation may be
mailed.

¢ Present address.

57.693
Figure 221.—Initial letters, small caps, and ornaments
are used to attract sttention.
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Figure 2-22.-Omaments and borders.

Legend:

A. HAIRLINE RULE
8. MEDIUM RULE (1/2 POINT)
C.HEAVY RULE (1 POINT)

57.694
Figure 2-23 —Comparison of rule weights.

than between short lines. Certain type faces also
call for wider spacing between the lines than

The space between the lines is called “lead-
ing,” pronounced led-ding. The term leading
derives from the thin metal strips used by the
hand-set type compositor to separate the lines of
type. The space between the lines is measured in
points.

Spacing Between Words

Proper spacing between words is still another
key factor in obtaining legibility. You must use
sufficient space between the words to prevent
them from running together.

In hand-set composition, blank pieces of type
are used to space between words. Cold type
composition equipment usually has two spacing
keys, either of which may be used depending
upon the amount of space required.

Letterspacing

Certain type faces, primarily large display
faces, are more legible if space is added between
the individual characters. This technique is
called letterspacing. In figure 2-25, you can see
how letterspacing increases legibility.

ADDITIONAL LEGIBILITY FACTORS

Other factors which affect legibility are listed
in the following paragraphs:

1. Caps and lowercase letters are more legible
than lines set in all caps. Words set in all capsin
a script or text type face are almost illegible.
(See figure 2-26.)

2. Oldstyle roman faces are more readable
and easier on the eyes than modern roman faces.

2. Medium faces are more legible than
condensed or expanded faces, particularly in the
smaller sizes.

4. Expanded faces are more readable than
condensed faces, but they take up more room
and are sometimes not worth the difference.

5. Condensed faces are more practical than
expanded type for display work, because more
characters can be placed in a line and the type is
large enough that there is no appreciable loss of
legibility.
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Figure 2-24.—The line gage.

CHANGE OF COMMAND
CHANGE OF COMMAND

45.207(57C)A
Figure 2-25.—Letterspacing of large display type
faces increases legibility.

6. Ample white space (margins) make a page
more readable.

7. Paragraphs and indentions help to break
up the page and increase legibility.

8. Different type faces should be mixed
sparingly; it is better to use different sizes of the
same type face or a different type series within
the family than to mix a variety of type families.

SUMMARY

Work that is sent to your shop which is a
reprint of a job, requiring no c:ranges or correc-
tions, is termed *‘camera-ready”.

New or original jobs require several steps of
job planning and copy preparation. These steps

may include the following: preparing a layout,
making a dummy, selecting type styles, composi-
tion of the type matter, ruling, and preparing
the artwork. The size and complexity of the job
determines whether all the steps are necessary.

The layout shows the arrangement of the type
matter and the position of the illustrations. It is
the first step taken in planning a job.

A dummy is generally prepared for multiple
page booklets. It is in the form of blank pages
ruled to scale with markings which indicate type
sizes and styles, rule weights, and other perti-
nent information.

The selection of the type size and style is
important to each job. Legibility is the first
concern when making a type selection.

Type styles are grouped into six classifica-
tions: roman, gothic, script, text, italic, and
contemporary.

The selection of rules, borders, and ornaments
are as important to a job as the type selection.
Certain rules, borders, and omaments go with
certain type faces, just as different type faces go
together.

There are many factors which determine the
legibility of a printed page. The size and style of
the type, the length of the lines, and the amount
of spacing between the words and lines are all
legibility factors.

Change of Qommand @eremony
(HANGE OF COMMAND CEREMONY

45.207(57C)8B
Figure 2-26.—Script and text type styles set in caps lose legibility.
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Material which is to be printed is generally
referred to as “copy.” Copy which is produced
by methods that do not include the use of metal
type or slugs is known in the trade as cold type
copy or cold type composition. Phototypeset
copy obtained from the Headliner and type-
written copy from such machines as the IBM
" Proportional Spacing Machine, the IBM Selectric
: Composer, the Justowriter, and the VariTyper
are in this category.

This manuat was printed by offset lithography
from copy which was composed on the Justo-
writer. After this copy was proofread and
cofrected, it was photographed to provide the
negatives from which the lithographic plates
were obtained. The term “reproduction proofs”
- is generally applied to this type of copy.

As you know, photo-offset printing is done
from flat, metal plates rather than from raised
surfaces. Since these plates are produced from
negatives, it matters little whether the copy
consists of reproduction proofs pulled from
= type, clippings, cold type composition, or
- phototypeset copy. Any of these media may be
¢ used as long as the copy is sharp and black so
- thatit will photograph well.

~In this chapter, you will learn the operating
features of the most prevalent cold type com-
posing equipment in use in the Navy today. You
will also see how the copy is prepared and
corrected before it is photographed.

COPY FITTING

Itis sometimes necessary to photograph cold
type composition on a smaller scale so that it
will fit into the space allotted to it. This is
known as reducing it. Typewritten copy is
;- frequently reduced by one-third or one-half of
*  its original size.
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CHAPTER 3
COLD TYPE COMPOSITION

Of course, when you reduce the width of a
block of type, you also reduce its height.
Therefore, you must plan your work in the
proper proportions so that it wi'l come down to
the correct dimensions when it is reduced. To
find your typing dimensions, you can use a
simple plan for proportionate reduction or
enlargement. This plan is called “scaling.” Figure
3-1 shows how to scale work for enlargement or
reduction. As you will see later, this same
system can be used for fitting photographs and
artwork into the job.

Scaling Wheel

You can also scale copy or art with a scaling
wheel, like that shown at the top of figure 3-2.
Although the dial of the wheel shown in the
illustration contains a number of different
scales, it is only necessary for you to use the
outer one (Scale C) when scaling copy or
artwork. Set the longest pointer (called the
cursor) to the number on the scale that cor-
responds to the actual width of the copy. Once
this pointer is set, it will not move when you
turn the other pointer. Set the short pointer to
the number on the dial that corresponds to the
actual depth of the copy.

Next move the long pointer to the number on
the scale that represents the new width after
reduction or enlargement. (The shorter pointer
will tum with the long pointer.) Read the
number under the indicator on the short
pointer. This number represents your new
depth.

An actual example will help to make this
clear. Suppose your copy is 40 picas wide and
30 picas deep and you want to reduce it to 20
picas in wid(h. You should set the long pointer
at 40 and the short pointer at 30. Then move
the long pointer to 20 and read the number
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Chapter 3—COLD TYPE COMPOSITION
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SJPPOSE YOU HAVE COPY
3 IN. WIDE AND 6 IN.
DEEP WHICH YOU MUST
REDUCE TO FIT INTO A
2 IN. COLUMN . . .

. FIRST, DRAW A
RECTANGLE THE EXACT
S1ZE OF THE COPY . .

DIAGOMAL FROM THE
LOWER LEFT CORNER
TO THE RIGHT UPPER

CORMER . . .

DRAW A o MEASURE OFF 2 IN. COMPLETE THE RECTANGLE

ON YOUR BOTTOM LINE AND AND MEASURE THE SPACE.
DRAW A DOTTED LINE AT T i$S THE AREA YOUR
A RIGHT ANGLE FROM IT COPY WILL OCCUPY WHEN
TO THE DIAGONAL LINE. REDUCED.

~N

3
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SUPPOSE THAT YOU WISH

+ TO FIND YOUR TYPING
TO TYPE THE COPY ONE- DIMENSIONS, DRAW A REC- 1 IN., (} OF 2 IN.): LINE AT A RIGHT ANGLE

HALF LARGER SO THAT 1T TANGLE 2 IN. X4 IN. AND
CAN BE REDUCED WHEN RUN A DIAGONAL ACROSS IT.
PHOTOGRAPHED . . [

+ EXTENO THE BASE

+ DRAW THE DOTTED THEN COMPLETE THE REC-
TANGLE AND YOU WILL
TO THE BASE LINE AS 8E- FIND YOUR TYPING AREA.
FORE, AND EXTEND THE

DIAGONAL LINE TO MEET

1T ...

57.15.0:.16.0

Figure 3 1.—Methods of scaling for enlargement and reduction.

under the indicator on the short pointer. You
will find this numberis 15.

In case you do not have a scaling wheel, like
the one shown in the illustration, you may be
able to use the scaling wheel that comes with the
camera in your shop. The illustration at the
bottom of figure 3-2 shows a scaling wheel
distributed by the Multigraph-Addressograph
Corporation. It consists of two dials joined

together in such a manner that the inner dial can
be turned. If your copy is § inches wide and 10
inches deep and you wish to reduce it to 3
inches in width, you can find your new depth by
moving the inner dial until the § is alined with
the 3 on the outside dial. Then look at 10 on the
inside dial. Directly over it on the outer dial you
will find the figure 6, which represents the new
depth of your copy after reduction.
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Figure 3 2.—Scaling wheels.

Character Counting

Copy is generally prepared on the regular
typewriter before it is set in type or composed
on the Varityper or IBM Proportional Spacing

Q

Machine. By making a few simple calculations,
printers can determine beforechand just how
much space the typewritten copy will fill when
it iss~tin letterpress type. You can use the same
copy fitting method to find the amount of space
that the work will fill when it is produced on the
coldtype composing machines.

l. Find the number of characters (and
spaces) on each page of the typed manuscript,
using the method shown in figure 3-3. After you
have found the number of characters (and
spaces) on each page, add them all together to
get the total number of characters in the
manuscript.

2. Next determine the number of characters
that will go in one line composed to the proper
width in a suitable type face.

a. Find a printed specimen composed in
the size and type style that you wish to
use.

. On this specimen measure off the width
you wish to use and draw a line down
the right side, in the manner shown in
figure 3-3.

. Count the characters (and spaces) in five
representative lines to see how many
characters occur between the left margin
and the pencil line on the right.

. Divide the total number of characters
found in the five lines by S (the number
of lines counted). This will give you the
average number of characters per line for
this style and size of type.

. Divide the total number of characteisin
the manuscript by the average number of
characters that will go into one line of
type. The result will be the number of
lines that the copy will fill.

3. Now determine how many lines (of the
selected type size and spacing) will go in | inch.
Divide this number into the total number of
lines to find the length of the copy in inches.

4. Finally make allowances for headings and
illustrations in determining the total amount of
space that your copy will fill.

If you find that the copy will not fit into the
amount of space allotted io it, you may select a
smaller type face, vary your spacing, or have the
copy reduced. You have seen, in figure 3-1, how
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Chapter 3—COLD TYPE COMPOSITION

ESTIMATING THE NUMBER OF MANUSCRIPT CHARACTERS I

To determine the number of characters in the manuscripd,

you must count every character and space on each page. 1f the
typewritten lines are fairly even in length, you may use thJ
following system for making computations: l

1, Draw a light pencil line down the right side of thd

copy at a point where the majority of the lines seem to end.|

2. Count the number of characters (and spaces) betweer\

This will give you the numbexi

of characters to the averasge line. |

the left margin and the line.

3. Multiply this number by the number of lines on the Lage.

4, You will notice that some lines run over the pencu|
mark and some lines stop short of it, Proper allowance must'
be made for these long and short lines. Go back and count qhe
nurioer oi characters (and spaces) that run over on the right'
side of the pencil mork. Add these to your total in step 3.|

S. Then count the number of spaces that some lines u'el
short of the pencil line and subtract this number from the total
in step 4. The adjusted total will be the number of characqers
on the page. (Note.--Some layout men omit steps 4 and 5 unlless
very accurate calculations are required.) I

6. Following this procedure, find the number of charac]ters
«01 each page in the manuscript and add them together. The jpum
will be the total number of characters (and spaces) in the l

manuscript,

57.17.0

Figure 3-3.—~How to find the number of characters on s typewritten page. Draw a pencil line down at the right side at a

point where the majority of the lines end. Then count the number of characters and spaces that occur in the top line

between the pencil mark and the left margin. Multiply this by the number of lines on the page. To this total, add the

number of characters that extend beyond the pencil line,
the pencil line.

o 39
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and subtract the number of spaces that any line is short of .
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to plan copy proportions when reductions are
needed.
t“;»  There are many other methods of copy
#.  fitting. Some operators use plastic scales which
*=  they fit against the typed lines; others use copy
" fitting charts showing the number of characters
of each size of type that will go into 1 pica of
5= space and so on. But most of these are simply
- variations of the process just described.

DIRECT IMAGE MASTERS

hy

As a Navy lithographer, you will find that

" some of your work is prepared on paper or

plastic direct image masters or plates. A direct

- image master is a plate on which the image is

directly applied, bypassing the use of a photo-
graphic process.
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= Direct image masters come in many different
sizes, but are primarily used on the smaller
presses. They are economical for short-run work

. and will produce satisfactory copies for many of
the jobs sent to your shop.

Preparation of Direct Image
&% Masters

The quality of the copies printed from direct
image masters is determined by the wayv they are

prepared. A manual typewriter may . -ed to
~ prepare them, however an electric typev. ‘vor
cold type composing machine is preferrea. . ‘th
. electric equipment, the typing pressures are
better controlled.

A special grease base (carbon) ribbon must be
used to obtain an image on the master which
will stand up through the printing process. In
" addition to the reproducible ribbon, special

reproducible pens and pencils must be used if
the master is to have a signature or drawing.
- (Note: Photographs may not ordinarily be
reproduced when direct image masters are used.)
When working with these masters, itis impor-

_ tant that you keep th. composing equipment
.clean and in good operating order. Otherwise the
grease from the ribbon will smear on the master
N and the finished copies will have a poor appear-
¢ ance. Because of their affinity for grease, direct
% jmage masters will also accept the natural oils
from your fingers and print them as smudges.

N e
Ty
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Handle the masters along the edges whenever
possible.

A soft, greaseless eraser is used to make
corrections to direct image masters. A light,
lifting stroke with the eraser must be used to
prevent the coated surface of the master from
being damaged. A faint ghost of the original
image remaining after an erasure will not re-
produce on the finished copies.

Before starting to type on one of these
masters, go over it with a piece of cotton to
remove any chalkiness from its surface.

Margins

Direct image masters have printed on them
light lines which serve as guide lines to the
typist. These guide lines will not reproduce
when the master is printed. The guide lines show
the relative position of the copy when the job is
run on the press. The distance between the line
marked “write below this line” and the top edge
of the master is known as the gripper margin. No
copy can fall within this area because the press
grippers overlap the sheet in this space when
they clasp it to pull it through the press. You
will leam more about gripper margins in a later
chapter.

Figure 3-4 illustrates a direct image master
which is run on a Multilith offset press.

Drawing

You can draw or letter on paper and plastic
plates with crayon, pencil, grease-base ball point
pen, or specially prepared inks. When typing and
drawing are combined, it is usually best to do
the typing first. Proofs from letterpress type
Inay also be pulled on these plates for direct-
image reproduction.

THE VARITYPER

Thf: most common cold type composing
machine in use in the Navy is the VariTyper,
nanufactured by the Addressograph-Multigraph
Corporation. In this section we will discuss the




3

SEY Ly

PUAIAT Ry P fonsing

MY
»

BT
e

Q

e
PEA i Toxt Provided by ERIC

1
]
1
}

YL

Lrigriytt

- bme sus ol B 0w

==

.~ e e

IR Y I TR

SRR e e e

EI A

L
BT

' ERIC

C(A) Place the odge of sheot on thae (9) For pow conds ond -t
Cow-
e e T R,
n":. ‘...’v‘.mm :"“'-. ::nmnb‘:d-yli:n‘lhn
Tha spece o reawred for oquel oviude of koes.
m-nmm I wacny I
f 47 10 S%" wede, ploce !
i b A - N
»
. “ lh
m:“‘“ﬁ.;'::,.:&..'...' () for soper widr e $14 bt
the holl  Opon
by bycodaliod W gdhon
be— L
— -— —r —

LOCATING IMAGE ON MASTER

To lessen e need (o 0d) by the . ¥ w good prachcs to plece
he w g vadorm locohon on the mever To deremnine whore 10 place the moge,
lo'k.moboudn«mh‘oundmmmdhm
Alsays headle the maser olong e edoe
IRAMPLL
Usng on 8 ¢ 10% shoet

1 Pace 109 tdge of copy heat on the top Lne of the mouer  (San A)

'] L....ngh.dpd;uy&o«ulugbdulndu*d-n- [« Y. ¥

AT P R

0 the sharhag pomt con be readily lovnd lorer

4 lnaet the masier o t Use on offnt
B ITIIT e o et Ak o poren e b

A

MAKING CORRECTIONS

Use @ solt orpeer Ak-mmmﬂywnmnmwh
e sudace of the
.m.s«uunm.a*-'mu““b-'“ e

When necenary 10 1ensent @ typed mevier inte the , pape
::-"M matter 10 pravent the typewnier feed nlk'm.":dl;:: 3.'-..:'..'.'.:‘: typed

Figure 3-4.—A direct image master.

41

S F U

I |

(Taus b aluw rapsasnnts he nght odge of an 84 3 11 memer)

57.69%

v 4o

(R




ey

T e A

VSR el e R
- .

KX

ey

AT NI Y e
gt

Cn oy ey oy p et

o ae s ot

. £

* ed

I I e

AT et e
MR
4 s

B

S s Ay (T e -

[

LITHOGRAPHER 3 & 2

* use of the VariTyper 720. If your shop uses a
- different model, you will find that the proce-
.. dures discussed here are similar for all models.

The VariTyper is similar in appearance to an
electric typewriter. There are two basic models,
the DS (Differential Spacing) and the DSJ
(Differential Spacing Justifier). Each model uses
interchangeable type fonts and provides propo:-
tional (differential) spacing. Proportional
spacing automatically spaces each letter to its
design width. For example, the “i’’ and “1” are
set in narrower spaces than “W”' and “M”.

The DSJ model VariTyper machines have the
additional capability to automatically justify the
copy. In the trade, to justify copy means that
the space between words in a line is varied so
that each line is the.same length. If you look
closely at several lines on this page, you can see
that the spacing between the words is not equal
but each line is the same length.

When you want. to justify copy on the
VariTyper, it is necessary to type each line
twice. During the  first typing, the machine
registers the amount of space used by the line.
The second time the line is typed, the machine
automatically inserts the amount of space be-
tween the words that is required to space the
line to the proper length. You will see how the
VariTyper is set up to justify later in this
chapter. Figure 3-5 illustrates the two typings
required to obtain. justification.

This column is on exomple of justified copy produced
on the VariTyper. After the justifier is set ond the rough
copy line hos been typed, o justified line con start ot ony
position to the right of the rough copy. As shown here,
the raugh copy and justified copy are typed line for line.

This column is on exomple of justified copy produced
on the VoriTyper. After the justifier is set ond the rough
copy line hos been typed, o justified line con stort ot any
position to the right of the rough copy. As shown here,
the rough copy ond justified copy ore typed line for line.

57.696
Figure 3-5.-Justified copy produced on the
VariTyper.

Type Fonts

The type plate used in the VariTyper is called
a type font. There are hundreds of different
sizes and styles of type fonts. The average Navy
shop will have four or five styles and two or
three sizes of type fonts. See figure 3-6 for
examples of VariTyper type fonts which are
available.

Each font is identified by a series of numbers,
which are stamped on the face of the font or
scribed on the back of the font. Figure 3-7
illustrates the position of the identification
number on the front of a font. The fonts are
stored in a drawer at the base of the machine.

© o mpmlmbgers g fac ¥ S s

COPPER PLATE GOTHIC (mEX Y- I EEEL R

COPPER PLATE GOTHIC Ot 2e-=+
SANSSERIF'8OLD sens-serif bold

SANS.SERIF 20LD secs-serif beld

SANS.SERIF S0LD sens-sorif bold

SANS-SERIF BOLD sens-serif bold

SANS-SERIF BOLD ITALIC  sens-serif beld itelic :
SANS-SERIF BOLD ITALIC sens-gerif bold itelic :
SANS-SERIE BOLD ITALIS sao-sarf bold itdie -
SANS-SERIF MEDIUM sons-serif medium ;
SANS-SL. IF MEDIUM sons~-serif medium A
SANSSERIF MEDIUM sens-serif medium *
SANS-SERIF MEDIUM seneserif medivm

SANS-SI:RIF MEDIUM ITAL. sens-serif medium itolic

SANS-SEIRIF MEDIUM ITALIC  sens-serif medium itelic
SAUCEERPABUUM ITALIC aene pertf medium lrelle

SANS-SERIF MEDIUM COND. sens-porif medivm cond,
S SERIF MEDIUM CORD, sensapiif medium conds

NEWS GOTHIC CONDENSED news gothic condensed

NEWS GOTHIC CONGENSED

BC” MAN

bu  MAN

BOOKMAN
BOOKMAN ITALIC
BOOKMAN ITALIC
SOOKMAN ITAL'C

ALEXANDRIA LIGHT
ALEXANDRIA LIGHT
ALEXANDRIA LIGHT

TYPEWRITER-ELITE

nows gothic condensed

hookman

beokman
bosloman

Sookmen italic
bookman itelic
bookman Jtatic
olexandria lignt

alexandeia light
alexendria light

typewriter-elite

45.207(57)TX

Figure 3-6.—Some of the type styles available for
VariTyper composing machines.
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B

IDENTIFICATION NUMBER

600-108

STYLE POINT HORIZONTAL
NUMBER SIZE SPACING
57.14D(57C)AX

Figure 3-7.—Type font identification number.

Machine Set-up Procedures

Before studying the steps of operation of the
VariTyper, you should become familiar with the

1
s
3
2N
-

j various parts and functions of the machinz.

i Study figure 3-8 carefuily and refer to it as you

i read the following pages.

* : Inserting the Paper

Most composition on the VariTyper is done
on a hard surfaced composition paper. This

)y paper is always placed in the machine with the

white side facing the operator. To insert the

paperin the machine:

« 1. Open the feed rolls (I), by moving the feed
roll release lever (N), shown in figure 3-8, to the
rear.

2. Insert the paper between the feed rolls

into the paper basket. Position the paper in the
carriage and set the paper guides (L), shown in
; figure 3-8.
T 3. Tumn the feed roll knob (J), shown in
: figure 3-8, out to disengage the line spacing
device. Turn the knob to roll the paper into the
paper basket. Push the knob in and lock it to
re-engage the line spa.ing device.

You should use the split wooden roller to
insert long sheets of paper or direct-image
masters into the machine. The roller opens and
closes by means of a locking clamp at each end.

N
.
i
[

.

Q. 43

To use the roller, place it in the paper basket in
an open position. Insert the paper through the
paper feed rolls and into the wooden roller.
Next, close the roller and lock the clamps at
each end. Now wind the roller so that the
working surface of the paper or master is kept
inward. Finally, position the roller and paperin
the carriage and close the feed rolls.

Inserting the Type Fonts

The anvil (M), shown in figure 3-9, will hold
two type fonts. There are two dots on the anvil.
Most operators use the side with the black dot
for the most niequently used font. The side with
the red dot is used for an italic or sub-head font.

To insert a type font in the anvil in the printing --

position:

1. Raise the anvil by moving the type change
lever (G), shown in figure 3-8, forward.

2. Place the font in the anvil by aligning the
centerline on the font with the dot marking on
the anvil. (The small bushing at the rear of the

type font is placed downward when you insert ':E,

the font into the anvil.)

3. Slide the type font to the left until the
centerlines of the font and the anvil are aligned.

4. Lift the anvil knob (E), shown in figure
3-9, and tumn the anvil so that the type font is
facing the paper.

5. Release the type change lever.

Basic Machine Settings

The following section explains the various
adjustments and settings which you must make
before you actually begin composing copy with
the VariTyper. You must perform each of these
operations to produce quality work.

Horizontal Spacing

The term horizontal spacing refers to the
amount of spacing allowed foreach character of
a type font. A 12-point font will naturally allow
more characters to a four inch column than a
18-point font.

There are four horizontal spacing selections
on the VariTyper; A, B, C, and D. The size and
style of the type face being used determines

e
i

AR
Sidd ok

S ‘:'§ N

5
B
:;
P2
-3
Al
X

R A
O A I A A

a0

o

ey
v O,

<
R




LITHOGRAPHER 3 & 2

TYPE FONT DRAWER
CAPITAL KEY
CAPITAL LOCK KEY
FIGURE KEY

FIGURE LOCK KEY
IMPRESSION CONTROL KEY
TYPE CHANGE KEY
LEFT MARGIN DIAL
FEED ROLLS

FEED ROLL KNOB
LINE SPACING DEVICE
PAPER GUIDES

.

By

FRXe-ITOMMOO®D

cH

wBovoZZ

ANVIL

FEED ROLL RELEASE LEVER
JUSTIFIER DIAL

MARGIN STOP ADJUSTER KNOB
NON-PRINT LEVER
SUPPRESSION CONTROL LEVER
AUTOMATIC CARRIAGE RETURN
AND PAPER FEED KEY

TWO INCREMENT SPACE BAR
THREE INCREMENT SPACE BAR

57.14(57C)-720X

Figure 3-8.—VariTyper line spacing controls.

which horizontal spacing you select. The correct
spacing for a font is indicated in the font
identification number. (See fig. 3-7.)

As you see in figure 3-10, the horizontal
spacing is selected by placing the horizontal
spacing lever (A) into one of the slots. The
indicator window (B), shows the slot in which
you have placed the lever.

ERIC

Text Provided by ERI
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Vertical Spacing

When you make the vertical spacing setting on
the VariTyper, you are actually setting the
amount of space the paper is moved up after
you complete a line. For example, if you are
using a 10-point type font and want 2-points of
space between each line, you should set the
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ANVIL

CENTERLINE ON T\PE FONT
DOT ON ANVIL

CENTERLINE ON ANVIL
ANVIL KNOB

mo o

§7.14D(57C)BX

Figure 3-9.—Inserting a type font. DIAL

POINT INDICATOR
LINE FEED LEVER
LINE FEED DIRECTION LEVER
FEED ROLL KNOB

A,
8.
C.
D.
E.

57.698X
Figure 3-11.—-VariTyper line spacing controls.

which corresponds to the points of spacing
desired. (The dial is marked in half-point gradua-

tions from Q through 18-points.)
2. Position the line feed direction lever to the
rght to feed the paper upward. Paper feed can
A, HORIZONTAL SPACING LEVER be accomplished by using either the line feed
B. INDICATOR WINDOW lever (C), or the paper feed key (S), shown in
figure 2-8. (Note: You cannot feed paper down
_ _ _ 57.697X  nto the basket with the paper feed key. To
Figure 3-10.—Setting the h'onzontal space setting lower the paper into the paper basket, move the
on the VariTyper. paper feed direction lever to the left and use the

line feed lever.)

machine for 12-points of vertical spacing. Then
each time you complete a line, the paper will Impression Setting
advance 12-points up in the carriage. Refer to
figure 3-11 when following these vertical spacing As you can see in figure 3-12, a hammer
setting procedures: presses the paper against the type font to
produce an image on the paper. The amount of
1. Pull out the point indicator (B) and align impression applied is controlled by the machine,
its groove with the number on the dial (A) not by the operator when he depresses the keys.

o a5
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. HAMMER
ANVIL
TYPE FONT

657.14D({57CICX
Figure 3-12.—Hammer striking a character.

The impression control key (F), shown in
figure 3-8, can be set for ten different degrees of
impression. The size and style of the type font
you are using determines which impression
setting you sclect. The heavier type faces will
require a setting in the six to ten range. Medium
type faces require a four o five setting. The
lower settings are used for the small, light type
faces.

Suppression Control

The cuppression control lever (R), shown in
figure 3-8, lessens the force of the hamner on all
the two-increment characters. (An increnent is a
unit of measurement used in VariTyper com-
position. The thinnest characters requirc two
increments of spacc; mest lowercase characters,
three increments; four increments are required
for the majority of the capital (uppercise)
characters. See fig. 3-13 for & VariTyper in-
crement chart.)

You can determine whether you need to
adjust the suppression control by checking the
back side of the composition paper. If the two
increment characters appear embossed on the
paper, you need to sct the suppression control

ERIC
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_ROW 2 Increment 3 Increment 4 Increment
S R
Gl :I! 18 (:lcle:;:;;x;ag
fel)saaraehny| SR

Right portion of Space Bar—2 increments
Left portion of Space Bar—3 increments

57.699X
Figure 3-13.—Increment chart of Vari” , per characters.

lever to a higher sctting. There are eight degrees
of suppression control.

Margin Settings

The VariTvper is equipped with a left margin
dial (H), shown in figure 3-8, and a left margin
stop, shown in figure 3-14. These devices enable
the operator to return the carriage to the same
position for each line. To set the left margin:

1. Set the margin stop to the desired position
on the scale, as shown in figure 3-14,

2. Press the automatic carriage return key
(S), shown in figure 3-8. The carriage will return

. LEFT MARGIN STOP
. COPY SCALE

57.700X
Figure 3-14.—Left margin 9p.
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to the left margin position, which has been
determined by the position of the margin stop.

3. Set the left margin dial by aligning the dial
pointer with the vertical line on the dial.

4. Check the setting of the carriage position
by pressing the carriage return key three or four
times and observe the dial pointer. If the
carriage has returned to the same position, the
dial pointer will be aligned with the vertical line
on the margin dial as set in step three above.

When the dial pointer indicates the carriage
isn’t returning to the exact same position, you
can make an adjustment by tuming the margin
stop adjuster knob (P), shown in figure 3-8. An
adjustment of five to eight increments can be
obtained with this device.

Typing

The ““typing touch’ used on the latest models
of the VariTyper is similar to that of an electric

. typewriter. On the older models it is necessary

to press all the way down (bottom) each key.

The lowercase letters are located in a row at
the top of the type font; the capital letters are
located in the center row; and the figures are
located in the bottom row. To type a capital
letter, depress the capital key (B) and hold it as
you type the letter. (See fig. 3-8.) To strike a
figure, hold the figure key (D) down as you
strike the key. To lock the font in position when
you are typing more than one successive capital
letter or figure, press the capital lock key (C), or
figure lock key (E), down. This will lock the
font in position until you release it by pressing
down on it.

You have already seen how to set the left
margin dial (H), shown in figure 3-8. You can
mark this dial with a pencil for other starting
points, such as paragraph indentions, tabular
columns, and so on.

Line Centering

Before you put the paper into the machine,
you should mark it with blue pencil to indicate
the center and the right and left margin of your
column. You can then center a line by moving
the carriage until the point or peak at the top of

IToxt Provided by ERI
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the ribbon shield is alined with the mak
indicating the left edge of your column.

Next, push up on the nonprint lever (Q),
shown in figure 3-8, and type the line *‘blind.”
Continue typing, using “m’s” and the increment
space key until the point on the ribbon shield
alines with the mark on the right side of the
coluran. Keep track of the number of “m’s” and
increment spaces required to fill out the line.

Return the carriage until the point on the
shield is again alined with the mark indicating
the left margin. Blind type half the number of
“m’s” and increments it took to fill out the line.
Space over two more increments. (This is neces-
sary because the machine starts typing two
increments to the left of the position indicated
by the point at the top of the ribbon shield.)
Lower the nonprint key and type the line. It
should be exactly centered.

Justification

As you have seen, the DSJ models are built to
justify the right margin of the copy by auto-
matically inserting space between the words. To
justify the right margin, the operator must type
the copy twice. He types the rough line on the
left side of the paper and then tabulates and
types the finished line on the rightside.

As e types the rough. a bell rings to warn
him when a line is almost full. If he has room on
the line to type the next word (or syliable) in
the copy he can;if not, he carried the word over
to the next line. The dial mechanism on the
machine records the amount of spacii that is
required to finish out the line and this spacing is
automatically inserted between the words when
he tabulates and types the finished line.

After the job is finished, he trims the smooth
copy and uses it for reproduction purposes; the
rough copy is thrown away, or if classified,
destroyed as classified waste.

Since present Navy policy is generally against
the use of justified lines if two typings are
required, detailed instructions for justificatior
are not included in this manual. You may stud,
the manufacturer’s instruction book in case you
would like to know how it is accomplished.
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Changiny ¢ae Kibbon
Figure 3-i5 shows how to thread the ribbon
through the machine. When changing the ribbou,
first remove the take-up spool (I) shown in the

-illustration. Hold the right side of the spool and

tumn the other side away from you until it stops.
Pull the spool to the left to remove it. Discard
the used ribbon and reverse this process to
replace the empty spool.

Next, lift the strap (G) and remove the empty
spool on the right side of the machine. Place a

_ mew ribbon on spindle (F). The illustration

shows the direction the ribbon should feed from
the spool. Thread the ribbon through guides (C),
keeping the carbon side of the ribbon facing the
back of the machine at all times.

Just back of the anvil, you will find a ribbon
shicld. (See fig. 3-15.) You can remove this
shield by pressing prong (E) to the left and
lifting the holder from both the right and left
prongs. Hold the shield with the ribbon guides
facing you and thread the ribbon through right
to left in the manner shown in figure 3-16.
Replace the shield by slipping the loops back
over the right and left prongs on the holder.
Thread the ribbon through guides (B). Then
open the feeder wheels (A) and thread the
ribbon between them. Finally thread it through
guide (H) and slide it into the slot on the left
side of the take up spool, carbon side toward
you. Allow about 1’ of the ribbon to hang out
on the left. Hold the feeder wheels (A) open and

FEEDER WHEELS
GUIDES
GUIDES

mMepowop

LEFT PRONG OF SHIELD HOLDER
RIGHT PRONG OF SHIELD HOLDER

F. SPINDLE

G. STRAP

H. GUIDE

I. TAKE-uP SPOOL

57.701X

Figure 3-15.—Replacing a VariTyper ribbon.
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57.579X
Figure 3-16.—VariTyper ribbon shield.

turn the take-up spool 3 or 4 times to wind a
few inches of ribbon on the spool.

Note.—When you are typing classified mate-
rals on the machine, the used ribbon will
contain a readable image and chould be handled
as classified waste.

IBM PROPORTIONAL SPACING
MACHINE

Besides the typewriter, you may have oc-
casion to use the IBM Proportional Spacing
Machine shown in figure 3-17. It is operated
much the same as the ordinary electric type-
writer, but it has certain features that givesit an
edge over the regular typewriter in the prepara-
tion of photo-offset copy.

For one thing, the letters on this machine are
designed to look like conventional type faces. As
you can see in figure 3-18, IBM type styles
include romans, gothics, and italics. These faces

49
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are not interchangeable. Each is built on a
separate machine. To change faces the operator
must switch to another machine.

Copy produced on these machines looks very
much like typeset composition because of an
ingenious proportional spacing system. While the
ordinary typewriter allows the same amount of
space for each letter—a thin letter like *i”
occupying the same amount of space as the wide
letier “W’—these machines allow each letter
only the exact amount of space it requires.

The spacing is divided into units measuring
1/32 of an inch each on some machines, and
1/36 or 1/45 of an inch each on others,
depending on the width of the letters and the
type style carried. (See fig. 3-19.)

As you can see in the illustration, the widest
letter M and W, each occupy 5 of these units,
while the smaller letters, such as f, |, i, and t,
require only two. Capital and lowercase letters
do not always take the same amount of space.

The operating instructions are similar for all
machines regardless of the type face they carry.
Figure 3-17 shows most of the operating parts.
The switch (X) is for tuming the power off or
on. The keyboard locks when the power is off.
On the left side of the machine, you will find
the impression indicator (D). Moving the lever
(A) toward 10 on the indicator increases the
pressure, and moving the lever toward zero
reduces it. The impression is set correctly when
commas and periods print sharply but do not
punch. The multiple copy control lever (P) is
used to adjust the machine for various thick-
nesses of paper when carbon copies are required.
You should leave the lever set at ““A” unless you
are typing more than four sheets, in which case
you can move it forward one notch for each
additional three sheets.

Under the left side of the keyboard, just to
the left of the impression control lever, you will
find a notched wheel which you can move
forward or backward to adjust the machine for
your particular typing touch.

Keyboard
Except for spacing bars and a few special

control buttons, the Proportional Spacing
Machine has a standard typewriter keyboard and
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A. Lever for adjusting impression (hidden). N. Copy guide.

B. Shift key. O. Clear view card holder.

C. Shift key lock. P. Multiple copy control lever used in typing

D. Impression indicator. Move lever (A) to carbons. Keep set at "A" for less than
move indicator toward 10 to increase four sheets. Move forward one notch for
pressure. each additional three sheets.

E. Tab key. Q. Paper release lever. Frees paper for

F. Margin releate. Enables you to type out- straightening or removal.
side left margin, R. Tab clear button.

G. Ribbon position button. Push down when S. Tab set button. To set, move carriage
typing stencils. until typing indicator is alined with one of

H. Word expander button. Push up to insert the nuinbers on the front paper scale (I).
extra space between letters in words. T. Margin reset button.

I. Front paper scale, U. Back space button.

J . Cirriage release lever. V. Carriage return butt

K. Variable line space knob. Press into re- W. Switch indicator. Turn switch off and on
lease roller when reinserting or position- with lever (X).
ing paper. X. Switch for turning machine off and on (hid-

L. Line position reset lever. Permits typing den). Keyboard locks when power is off.
between lines and retura to original typing Y. Two-unit space har,
position. Z. Three-unit space bar.

M. Line space lever. Can be set for single,
double, or triple spacing.

§57.30X

Figure 3-17.—1BM Proportional Spacing Machine. Action will repeat itself as long as the dash, backspacer,
carriage return, or three-unit space bar is held down.

o 50
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This {23 sample of 10M Text Type 1234567890% *1/$17140@ qwerty
This is a sample of IBM Charter Type 234567890~ @IS%454()_

This is a sample of IBM Documentary Type
Tuis 18 A samees or 1BM Correretate Gornic Tyrx
This is a sample of IBM Bold Face #1 Type
This is a sample of IBM Secretarial Type
This is a sample of IBM Modern Type 2345678
This is a sample of IBM Heritage Type 234567890
This is a sample of IBM Testimonal Type 23456
This is a sample of IBM Bold Face #2 Type

This is a somple of IBM Mid-Century Type 234567890-=
This is a sample of IBM Bold Face Halic Type

45.207(57)SX
Figure 3-18.—Some of the type styles available for the
1BM Proportional Spacing Machines. {Reduced.).

Bold Face No. 1, Documentary, Modem, Secretarial ('h;” unit type),
ond Bold Face No. 2 {4" unit type):

1. Al lower case alphabetical ckaracters and numbers,
petiod and comma, 3 units, except:
flit}—2 units
w—4 units
m—>5 units
2. All upper case alphabetical characters are 4 units
except:
SWIM]J
35253
Chartsr (Yis” unit type):
1. All lower case alphabetical characters and numbers,
petiod and comma, are 3 units except:
flitsjrz—2 units
w—4 units
m—5 units
2. All upper case alphabetical charactets are 4 units
except:
IJ—2 units
BEFLPSZ—3 units
MW-—5 units
Text (Ys” unit type):
1. All lower case alphabetical characters, and numbers,
period and comma, are 3 units except:
flitsjr—2 units
w—4 units
m—>5 units
2. All upper case alphabetical characters are 4 units
except:
1J—2 units
BEFLPRS—3 units
MW-—5 units

it is operated much the same as the ordinary
electric typewriter. -

Marginal stops and tabulating stops are posi-
tioned for every four umits, and you can set
them with special keys (buttons) on the key-
board. The return button (V), shown in figure
3-17 is for returning the carriage by power. Each
time the carriage is returned, the paper is
advanced in the machine to receive the next line.
You can set the machine for single, double, or
triple spacing by adjusting the line space lever
(M) shown in figure 3-17.

You can move the carriage by hand by
pressing the carriage release lever (J) on either
side of the machine, but you should use the
return button for retuming the carriage when
you are typing.

Mid-Century (5" unit type):
1. All lower case alphabetical characters, and numbers,
period and comma, are 3 units except:
flitsjr—2 units
wm—4 units
2. Upper case alphabetical characters are 4 units except:
I—2 units
BESTFJLPR—3 units
NOWGMQ—5 units

Copperplate Gothic (5" unit type):
1. All lower case alphabetical characters are 3 units
except:
ij—2 units
mw-—4 units
. All upper case alphabetical characters are 1 unit
larger than lower case except for "I" which is 2 units
in both cases.
. Numbers, period, and comma are 2 units in lower
case; 3 units in upper.

Heritage (%" unit type):
1. All lower case alphabetical characters, and numbers,
period, and comma, are 3 units except:
flitir—2 units
w~—4 units
m-=5 units
2. All upper case alphabetical characters are 4 units
except:
SWIMJB
352523

FE—
o o2 a2

e b0t O r o an 0y

LIRS

e A

e L Sam g

4

Figure 3-19.—~Unit charts of type faces used on the IBM Proportional Spacing Machines.
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Setting the Margins

To set the left margin, you should press the
return button to move the carriage to the right

. of the machine. Then hold the margin reset

button (T) while you move the carriage manual-
ly to the point where you wish to start your left
margin. The margin will be set automatically
when you release button (T).

To set the beli for the right margin, you
should first return the carriage; then move it to
the left manually. The moment the bell rings,
depress the margin reset button (T) and hold it
while you continue to move the carriage to the
point where you wish to locate your right
margin. When you release the margin set key,
the bell will be reset to ring when your typed
line approaches within 20 units of this margin.

The margin release button (F) will enable you
to type outside your left margin when it is
necessary.

Spacing

As an aid in justifying lines, this machine is
equipped with two space bars. One moves the
carriage two units; the other moves it three.
When you want one-unit spacing, you must use
the two-unit space bar and then backspace one
unit. Two-unit spacing is generally allowed
between words, but this may be varied as
necessary. Figure 3-20 shows the effects of

Thisisto show various spacing between words. (1 unit

This iz to show varjous spacing between words. ( 2 units )

This is to show various spacing between words. €3 units )
57.31X

Figure 3-20.—Comparison of different unit spacings
between words.

different spacing between the words in a
sentence.

The word expander button (H), shown in
figure 3-17, is used to automatically insert an
extra unit of space between the letters in the
words. It is very useful for letterspacing head-
ings. When this button is pushed up, the
two-unit space bar spaces three units and the
three-unit space bar spaces four.

Centering

You can center a heading by typing it first on
a sheet of waste paper. Position the carriage at
the center »oint on the front scale (C) shown in
figure 3-21. Type the heading and note the
position of the carriage on scale (C). Next insert
the paper you are going to use. (To center the
paper, position the carriage at the center point
on scale (C) and insert the paper so that the
edges are equi-distant from the two vertical
marks on the clear view card holders (O) shown
in figure 3-17). Then move your carriage until
the indicator (B) shown in figure 3-20 is at the
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A. Centering scale.
B. Indicator,

C. Front paper scale.

57.33.1

Figure 3-21.—The front paper scale.
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point on the centering scale (A) that cor-
responds to the reading you got on scale (C)
when you typed the rough line, and type your
heading,.

You can also count the number of units in the
heading (including spaces between words) and
subtract this from the total number of units in
the line. Divide this amount by two. Space over
the required number of units and type your
heading. The chart in figure 3-19 shows the
number of units for each letter and you can use
it as.a guide in counting the number of units in
£ the heading. Since this chart also shows the
3 number of units per inch for various styles of
type, you can use it in determining the total
number of units in the line you are typing.

Relocating Your Typing Position

You can also use the chart in figure 3-19 to
find the number of units you must backspace if
it is necessary to type over a character.

To find your typing position after you have
erased a character, you should move the lever
(A) shown in figure 3-22 to the left to bring the
wire pointer (B) up over the line, as shown in
the illustration. Line up the right edge of the
preceding character with this pointer. Then
release lever (A) and type the correct character.
If the letter to be corrected is the first letterin a
word, aline the wire pointer with the right edge
of the last letter in the preceding word. Then
space with the two-unit space bar (in case you
have been using two-unit spacing) and type the
correct character.

You may use the small knob variable line
spacer (K) on the end of the platen roller to help
locate your position on the line when you are
reinserting a typed page into the machine. (See
figure 3-17.) When you press the knob, the
platen roller is released, and you can turn the
paper to any position without regard to the
rggular spacing. You may also use this knob to
move your work to the proper position when
you are filling in ruled forms.

The line position reset lever (L) shown in
figure 3-17, also releases the platen roller and
may be used for similar purposes. However,
when you release this lever, the machine auto-
matically returns to its regular line spacing.

Justification

The Proportional Spacing Machine is not
equipped with an automatic justifying mecha-
nism. In order to justify the lines it is necessary
to type the copy twice. The operator codes the
lines as he types the rough copy using the
justification scale, shown in figure 3-23, to tell
how many units each line runs short of or over
the required length. He types this number (code)
at the end of each line and uses it as a guide in
adjusting the space between the words when he
types the smooth copy.

Of course, as you have already read, present
Navy policy is against the use of justification
when two typings are involved.
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B. Reposition indicator.

67.33.2

Figure 3-22.—Wire pointer (B) raises when lever (A) is pushed to the left. Line up the right edge of the preceding
character, as shown here, to find your position when typing over an error. Lower pointer before typing new character.
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57.33.3
Figure 3-23.-The justification scale is graduated in
units. To justify copy, place a pencil in the notch on
the scale and turn the platen roller to draw avertical
line down the sheet at this point. When you come to
the end of each line as you type the rough copy, look
at the notch to see how many units it runs short or
over the pencil line. Then tabulate and type the
number of units the line is short or over, using a plus
or minus sign to indicate if space must be added or
deleted from between words during the second
(smooth) typing. If a line ends with a period or
comma, backspace once before reading the scale.

Changing the Ribbon

The ribbon supply indicator is visible through
the on-off switch window (W) shown in figure
3-17. When red shows in the window, you are
ready for a new spool.

To change the ribbon, lift the cover of the
machine by releasing the right and left latches
under the keyboard immediately in front of the
impression indicator and the on/off switch. (See
fig. 3-24.) Push the ribbon release button (H)
shown in the illustration to free the take up
spool on the left side of the machine. Remove
the spool and discard the used ribbon. Replace
the spool and turn it until the mounting bracket
snaps in place. (Note.—if you have been typing
classified material on the inachine, the used
ribbon will contain a readable image and should
be handled as classified waste at the end of each
day.)

Place a new spool of ribbon in position on the
right side of the machine. The ribbon should
feed from the back of the spool and in front of
the tension wire (A). Thread the ribbon through
the right spool guide, the right corner guide,
center guide, left corner guide, pressure guide,

IToxt Provided by ERI
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through the rollers, and on to the take-up spool.
Follow the line and arrow on the take-up spool.
The rollers will automatically re-engage when
you type your first stroke.

Maintenance

You should clean the type on your machine
daily with a bristle brush and a dry cloth. If it is
necessary to use solvents, go over the keys with
a cloth moistened with a mild detergent. Some
cleaning solvents will damage the plastic parts
and paint on the machine.

At regular intervals, you should temove the
platen and the metal deflector undemeath and
clean the feed rollers and platen with platen
cleaner or type cleaner (Federal Stock No.
7510-527-1458). If you do anot have type
cleaner in your shop, you can get it from the
Yeomen in the ship’s office. Do not use blanket
wash on the machine and do not attempt to oil
the machine, as oil might contact the rubber
parts and ‘cause damage.

MODEL D

Figure 3-25 shows the operating controls D of
the IBM Proportional Spacing Machine. You will
notice that several changes have been made on
the keyboard.

This machine has 7 typamatic keys: the
carriage return, the backspace key, the hyphen
and underscore, the period, the letter “x”, and
the two-unit and three-unit space bars. A single
action occurs when these keys are depressed to
the first level, but when depressed to the second
level and held, the action repeats itself until the
key is released. For example, you can type a4 row
of leaders (dots) by simply holding the period
down until you reach the desired linc length.

The page-end indicator (Q), shown in the
illustration shows how many inches are left at
the bottom of the page when you are typing.
The no-print lever (R) is for typing blind to
determine the length of a line before it is
actually typed. It is very useful in centering
heads. The repositioning indicator lever (F)
serves the same purpose as the lever (A) shown
in figure 3-22. When this lever is depressed, a
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. Tension wire.
. Guide.
Guide.
. Guide.
. Guide.

. Pressure guide.
Pressure rollers.

. Ribbon release button.
. Take-up spool.

57.572

Figure 3-24.—Carbon ribbon threads from spool or nght to take-up spool on left. Latches on the night
and left sides under the keyboard release the cover.

wire indicdtor rases to help you find the proper
position for the carnage when you are typing
over an crasure.

The expander lever (D) is for adding space
between the fetters in a word When it s down.
the two-unit space bar moves the carnage three
units. and the three-unit space bar moves the
carriage four units.

The space expand lever (C) causes the two-
untt space bar to space three umts, but does not
affect other parts of the machime. When fevers

N
N

(Cy and (D) are both depressed. both space bars
move the carnage four units at a4 time.

IBM SELECTRIC TYPEWRITLER

Figure 3-20 shows an [BM Sciectric Ty pe-
writer. The machine ditfers from the con-
ventional clectnic ty pewriter in that the carriage
does not move and there are no ty pewriter bais.
Instead. when the operator depresses a key, a
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A. Impression control lever (hidden). L. Line space lever,
B. Impression indicator. M. Copy guide.
C. Space expand lever, Causes the two-unit N. Clear view card holder.
Space bar to move the carriage three units. 0. Multiple copy control,
D. Expand lever. For adding space between P. Paper release lever.
letters in words and adding an extra unit of Q. Page-end indicator. Shows how much space
space each time the space bars are de- is left at bottom of page.
pressed. R. No print lever used in typing blind, as
E. Margin release lever, when centering heads.
F. Repositioning indicator lever. Raises wire S. Tab clear lever.
pointer to line up position of carriage when T. Tab set lever.
typing over an erasure. U. Margin reset lever,
G. Ribbon position lever, V. On-off ‘ndicator.
H, Carriage release lever, W. On-off switch (hidden).
J. Platen variable. X. Two-unit space bar.
K. Line position reset lever. Y. Three-unit space bar.

57.573X

TR
N

Figure 3-25.—The IBM Executive Typewriter, Model D.
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67.574X
Figure 3-26.—1BM Selectric Typewriter,

small ball (type font) skims across the page to
bring the proper character into printing position.
If two keys are struck rapidly, one after the
other, the machine “holds” the second character
until the first is printed out. This eliminates
crowded or missing characters and makes for a
smooth, fast typing rhythm.

Typefaces can be changed on these machines.
You can remove the ball (font) for one type face
and replace it with another in a matter of
seconds. The type fonts are relatively inexpen-
sive and there is a variety of type faces available.
However, these machines do not have propor-
tional spacing; they use standard typewriter
spacing, alluwing the same amount of space for
each letter. Both carbon ribbon and fabric
ribbon models of these machines are available.
The carbon ribbon models are generally used for
typing for reproduction.

IBM Magnetic Tape Selectric
Typewriter

Figure 3-27 shows another IBM typewriter,
known as the Magnetic Tape Selectric Type-
writer (MTST). This machine is similar to the
Selectric Typewriter just described in that the
carriage does not move and the type fonts are
interchangeable. However these machines have
many features not found on the regular Selectric
Typewriter. For example, the operator can

produce a magnetic tape at the time he types the
rough copy. This tape can then be run through
the machine again to retype the material auto-
matically.

If the operator makes a mistake in typing, he
can simply backspace and retype the character.
The operator can also correct his tape after all
the copy has been typed, by running it through
the machine a second time and typing correc-
tions in manually wherever they occur. If he
desires, he can make a second “corrected” tape
as he types in manual corrections. He can also
type in large alterations on a second tape and
combine the information from both tapes as he
feeds them through the machine.

When the tape is put through the machine a
second time, all typing is automatic unless the
operator desires to type in corrections by hand.
If changes are made in copy or the margins are
reset, the machine respaces sentences, adjusts
line lengths, and even drops hyphens at the ends
of lines automatically. Each tape cartridge holds
100 feet of reusable magnetic tape and each
cartridge has a storage capacity of approximate-
ly 24,000 characters.

Like the Selectric Typewriter, this machine
produces unjustified copy and uses standard
typewriter rather than proportional spacing.

Figure 3-28 shows an IBM Magnetic Tape
Selectric Composer. This machine uses propor-
tional spacing and type faces that closely

57.575X
Figure 3-27.—Magnetic Tape Selectric Typewriter (MTST).
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Figure 3-28.—{BM Magnetic Tape Selectric Composer and
Recorder.

reserible printer’s type. (See fig. 3-29.) The
typist can type on it manually to produce
unjustified copy or he can use it with tapes
produced on the Recorder, shown in figure 3-28.
When used with tapes, the composer will retype
the material gutomatically and produce justified
copy if desired. It is equipped to accept the
main tape plus a correction tape and insert the
corrections in the proper places in the finished
copy. Production of tabular macter and centered
copy is practically automatic and simple or
complex format changes can be made without
rekeyboarding.

Type faces for this machine are available in a
variety of styles and point sizes which are
quickly interchangeable. (See fig. 3-29.) It can
be adjusted for leading and spacing for the
various type sizes.

12 Pt. Medium

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
12345678908. -1 2* %%~ () [ |=t [+ %&@

12 Pt. halic

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz
12345678908.,-:;1 2 *Ysluda—( )[ ]=1/+% &@

12 Pt. Medium

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abedefghijklmnopgrstuvwxyz
12345678908, ;! %%~ ([ 1=1/+% &@

11 Pt. Medium

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqgrstuvwxyz
12345678908.,-":;1?7* V2% %—() [1=1/+% &@

10 Pt. Medium
ABCDEFGHIJKLMNOPQRSTUVWXYZ

abedefghijklmnopgrstuvwxyz

12345678908, "1 2 *a%—(){ |=1/+% &@
10 Pt. Medium

ABCDEFGHUKILMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz
12345678.08.,- "1 1* 4% %-0[1=1+% &@

10 Pt. Bold

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijkimnopqrstuvwxyz
12345678908, ;1 1*4Y%—()[ J=1/+%&@

57.577X
Figure 3-29.—Some of the type faces available for the
Selectric Composer.

The Justowriter

The Justowriter, shown in figure 3-30, actual-
ly consists of two machines: a recorder and a
reproducer. The recorder is built for propor-
tional spacing and is operated much the same as
the IBM Proportional Spacing Machine. How-
ever, as you type, in addition to typing rough
copy, the machine also punches a tape. As you
reach the end of a line, a light goes on and you

58
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57.37X

Figure 3-30.—Justowriter Recorder, above, and Re-

producer, below. Recorder types rough copy and

punches tape. Tape is fed into Reproducer to provide
final smooth copy.

can punch the justifying key at any time
thereafter. The justifying key automatically
punches a spacing code for the line and returns
the carriage.

After the rough copy is typed, the tape is
removed from the recorder and placed in the
reproducer in such a manner that the code for
each line enters the machine first. As the tape
travels through the Reproducer, the copy is
automatically typed and spacing is adjusted
between words to make all lines come out to the
same length.

IToxt Provided by ERI
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If you make a mistake when you are typing
the rough copy, you simply press the “line
delete” key and retype the line. The line with
the error is then thrown out automatically when
the reproduction copy is typed.

If illustrations are to be used with the typed
matter, you should mark the size and place
where they are to be inserted on the rough copy
before you run the tape through the Re-
producer. You should then watch the rough
copy and the material being composed on the
Reproducer as the tape is run through. When
you reach the point where an illustration is to
appear, you should stop the machine and turn it
manually to leave the correct amount of space
for the illustration.

Type faces are available in a variety of styles
and sizes ranging from 8 to 14 ncint. (See fig.
3-31.) Although each machine carries only one
type face, the style and size of type used on the
Reproducer does not necessarily have to match
that used on the Recorder. The tape will
reproduce on the second mac.line regardless of
type style and size used in preparing it. Some-
times the Reproducer is equipped with a 12-
point bold face roman type and the Recorder is
equipped with 12-point italic. In this case, you
can set italicized words by leaving black spaces
on the smooth copy and then typing them in
manually on the Recorder or by typing them
separately on the Recorder and pasting them
into place on the smooth copy.

DISPLAY COMPOSITION

Type larger than 14 point is classified as
display type. Display composition may consist
of hand lettering, paste-down letters, or material
produced on photo-composing equipment.

Hand Lettering

Hand lettering gives work a friendly, informal
tone. And because it can be made to fit into
almost any space or design, it is important in the
preparation of photo-offset copy.
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10 Point Booktype
ABCDEFGHUKLMNOPQRSTUVWXYZ

abcdefghijklmnopqrstuvwxyz

10 Point Modern
ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghijklmnopqrstuvwxyz

12 Point Galvin
ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefhgijklmnopqrstuvwxyz

12 Point Bolg Face
ABCDEFGHIUKLMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz

12 Point Bold Face Italic
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz

12 Point Documentary
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopqrstuvwxyz

14 Point Commercial

ABCDEFGHIJKLMNOPQRSTUVWXYZ

abcdefghi jkimnopqrstuvwxyz

57.38X
Figure 3-31.—Justowriter type faces.

Hand lettering for reproduction should be
done with india ink or with black water colors.
It is usually done with a brush or pen. Precision
lettering, of rourse, requires ruling the outlines
of the letters with a ruling pen and filling them
in with a brush. Fine pen points, such as Gillot’s
303 or crow quill pens may be used for squaring
up comers; and chinese white may be used to
touch out raggedness. Special lettering pens,
such as the Speedball pens shown in figure 3-32,
are sometimes used for freehand work.

Q

~EBofofele
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45.123:.124
Figure 3-32.~Speedball pen points.

Mechanical Lettering

If you aren't an artist, there is a chance that
your freehand lettering may look pretty sad.
Letiering is an art and it takos a great deal of
practice to become proficicni at it. But if you
are not a lettering man, don’t despair; there are a
number of mechanical devices that you can use.

The Leroy, for example, is a mechanical
lettering instrument which can be used by one
who has had no previous lettering experience. A
pen which is gaged to produce letters of even
thickness is inserted into a device known as a
scriber, which is moved along a template or
lettering guide. Leroy pens are supplied in a
variety of sizes for different thicknesses of line,
and templates are available for several sizes of
letters. (See fig. 3-33.)

You can produce itafscs with the Leroy set by
adjusting the arm of the scriber, and vou can
change pen points by releasing the setscrew
shown in figure 3-34. You should always wz.h
the pens in water or in cleaning fluid immediate-
ly after you use them. Dried ink clogs the pens
and causes ragged lines.

Leroy letters always have rounded corners,
but you can square them with a fine-pointed
pen. Letters sruared in this manner look much
the same as s: .gle-stroke brush lettering

When you are doing any kind of lettering, it is
always safer to pencil in euide lines to ensure the
alinement of the letters. Some operators go even
further and roughly pencil all lettes in their
proper position before they do the finished
work. This procedure is especially useful when
you are lettering coluimns of figures or doing
other types of tabular work.
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142.349X

Figure 3-33.—A Leroy lettering set.

45.120X

Figure 3-34.—Leroy pen and template.
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Pastedown Lettering

Although good hand lettering is very ef-
fective, it is slow and tedious. Therefore, most
operators resort to other methods for producing
needed display lines. Special alphabets of letters
printed on sheets of transparent acetate are
widely used in composing headings and titles for
coldtype composition.

Art Type and Visi-Type

There are a number of alphabets which are
printed on sheets of transparent acetate or
cellophane. These sheets are waxed on one side
for pastedown purposes, and you can simply cut
the letters out with a knife and apply them
directly to the master copy. These alphabets are
known by such trade names as Para Type, Art
Type, and Visi-Type. One advantage of these
letters is that they can be applied directly to
artwork without covering or blocking it off with
white space. Another advantage is that they do
not leave a shadow oucline on the negative when
the work is photographed, provided they have
been thoroughly burnished down. (See fig.
3-35))

57.15X
Figure 3-35.—Paste-down lettering may be used for
display faces.

Pressure-Transfer Lettering

Pressure-transfer lettering is similar to Art
Type and Visi-Type in that the letters of the
alphabet are printed on acctate sheets. But. as
you can see in figure 3-36, instead of cutting the

57.15(57B)
Figure 3-36.—Transfer lettering

letter out of the acetate sheet and attaching it to
the artwork, when you are using pressure-
transfer lettering, you simply move the sheet
until the desired letter is in the proper position
and then rub the front of the sheet with a
burnisher. When pressure is applied, the letter
transfers from the back of the acetate sheet
directly to the artwork.

Although they can be used without spraying,
pressure-transfer letters are usually sprayed with
three or four coats of plastic fixative, such as
Krylon, if rough or repeated use is required. You
can remove a letter with an ordinary pencil
eraser if you make a mistake when applying it.

Photolettering Machines

There are several types of photolettering
machines on the market for producing display
lettering. Some of these machines are the Head-
liner, Filmotype, Typro, Protype, Morisawa,
FotoRex, Foto-Riter, Photo Typositor, Strip-
Printer, Alphagraph, U/D Phototypesetter, Foto
Type Compositor, Star Lettograph, and ATF
Display Photo Typesetter. Most of these
machines produce positive or negative copies on
film or paper. They are used mainly for display
work, although some of them are equipped to
produce sizes from 4 point up.

HEADLINER

The VariTyper Headliner is the most conimon
display type photo-composing machinc in use in
today. This machinc can produce

the Navy
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positive copy on 35-mm film or paper. The
processing is similar for both the film and paper.
.Since composition on paper, however, is general-
ly preferred for paste-up purposes, this section
will refer to the use of paper when you are
operating the machine.

The Headliner produces cold-type photo-
composition which isexposed, developed, fixed,
and washed completely within the unit.

The copy is produced from a large plastic disk
called a TypeMaster. The TypeMaster contains a
master negative of all the letters of the alphabet.
The negative is laminated on the plastic disk and
there are slots cut at the edge of the disk. These
slots, or grooves, provide the proportional
spacing for the individual characters. There are
deep slots for wide letters like “M” and “W” and
shallow slots for letters like ““i”” and “I”. (See fig.
337)

Type faces are available in sizes from 10 to 84
points. Most TypeMasters carry a full font of
type, however, the larger sizes of type have one
disk for the uppercase (capital) letters and
another disk for the lowercase letters. These
TypeMasters are termed “half fonts.”

Before you begin studying the operation of
the Headliner, examine the various operator’s
controls illustrated in figures 3-38 and 3-39.

Machine Set-up

There are several operations that you must
perform before you begin to compose on the
Headliner. These include preparation of the
developer tank, insertion of the paper, and
setting of the exposure and spacieg controls.
Each of these operations is discussed below.

Developing Tank

The exposed paper is fed into the developing
tank, which is divided into threc separate
compartments for the developer, fix, and wash
solutions. The developing proc s is completely
automatic; that is, there is 1. provision to
visually inspect the exposed paper during the
development process. The paper is carried
through the tank by chain-driven sprocket
wheels, which are located on the top section of
the tank. (See rig. 3-40.)
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The developer and fix processing solutions
used in the developing tank are mixed according
to the manufacturer’s instructions. There are
two types of solutions: a powder concentrate,
which is pre-mixed and stored in amber colored
bottles and used as needed; or a liquid solution,
which requires no pre-mixing and is ready to
use. The wash solution consists of ordinary tap
water.

To fill and insert the developing tank into the
Headliner machine you should:

1. Pour the developer, fix, and wash solutions
into their respective compartments in the
bottom section of the tank. Each compartment
has an indentation to indicate the proper solu-
tion level. (See fig. 3-40.)

2. Place the top section of the tank into the
bottom section, by aligning the tab of the top
section into the slot of the bottom section.

3. Insert the tank into the machine at the
opening on the right side. Make sure the tank is
in as far as it will go. (You may find it helpful to
have the machine turned on when inserting the
tank. This will ensure that the sprockets on the
tank will not catch on the chain that drives
them.)

Paper Loading

The paper used in the Headliner is packaged
in a lightproof cartridge, which is easily inserted
into the machine. Refer to figure 3-41, when
performing the following steps.

1. Raise the front cover and lighthouse.

2. Pull out the paper feed clutch knob as
shown in figure 3-38.

3. Insert the paper cartridge into the well.

4. Raise the paper roller and feed the paper
undemeath the paper out switch actuator, along
the paper chan.el under the edge of the posi-
tioning indicator, undemeath the paper guide
and into the opening at the left end of the paper
channel.

5. Push in the paper feed clutch knob and
turn the paper feed knob clockwise and cbserve
the paper feed in the channel. If the paper does
not feed along the channel, the paper has not
been inserted far enough into the ieft channel
opening. To correct this, pull the paper feed
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LIGHTHOUSE CONTROL
EXPOSUREMINDER LEVER LINE SELECTOR

KNOB

CENTER DRIVF PLATE

_PAPER OUT INDICATOR
LIGHT

SPACING DIALS

CUTOFF AND
FEED LEVER

(NOT SHOWN)

OPERATOR'S
CONTROL PANEL

TANK OPENING

\LETTERSPACING KNOB
LINE LENGTH DIAL

WORDSPACING KNOB

PAPER FEED PAPER FEED KNOB SELECTOR KNOB
CLUTCH KNOB

57.21.08{142A}X
Figure 3-38.—VariTyper Headliner 860.

clutch knob out and slide the paper to the left, Lighthouse Settings
deeper into channel opening.

6. When the paper is feeding properly, press The lighthouse setting determines the amount
down on the paper with your hand to remove  of light that passes through the TypeMaster to
the bow from the paper in the channel. the paper. You must adjust it according to the

7. Lower the paper roller to hold the paperin  size of the characters being printed. Too large an
position. opening will cause parts of other characters to

8. Lower the lighthouse and front cover. print, while too small an opening will not allow

. . the character to print completely.
Inserting the TypeMaster To set the lighthouse, move the lighthouse

control lever, shown in figure 3-42, to the

The TypeMaster is positioned under the light-  lighthouse setting indicated on the TypeMaster.
house, as shown in figure 3-42. Place the

TypeMaster on the large center pin on the drive  Wordspacing
plate and turn the selector knob until the side

locating pins enter the TypeMaster. To ensure You must vary the space setting according to
that the TypeMaster is firmly seated, press down the size of the letters on the TypeMaster. The
on it with your hand. unit of measurement used to define the size of
You are now ready to set the lighthouse  the Headliner type is points.
setting and the wordspacing and letterspacing You turn the wordspacing knob, shown in
dials. The correct wordspacing and lighthouse  figure 3-43, until the point size on the word-
setting are printed on each TypeMaster. spacing dial corresponds with the point size
65
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142.336X
Figure 3-39.—Headliner control panel.

-indicated on the TypeMaster. For example, if

ydu are using a 36-point Typemaster, set the

wordspacing dial at 36 points.
Letterspacing

Located next to the wordspacing dial is the
letterspacing dial. This dial indicates the amount
of spacing that is placed between the individual
characters. You can set it with the letterspacing
knob, shown in figure 3-43. The normal setting
is “0”, however, this setting may be advanced or
retarded for either a plus or minus spacing. For

IToxt Provided by ERI
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example, if you find that the space a line or
word is to fit into is limited, you can use closer
spacing between the letters by setting the
letterspacing dial to the “-”, or minus side of
“0”. Conversely, you can stretch a line or word
by‘setting the dial on the “+”, or plus, side of
tCO ’.

(Note: When setting either the wordspacing or
letterspacing dials, always arrive at your desired
setting from a higher setting. For example, if
you have selected a 24-point TypeMaster, turn
the wordspacing dial to a point size greater than
24 points and then come down to 24 points.

In the case of letterspacing, first turn the
letterspacing knob so that “-9” is aligned with
the dial indicator and then turn back to your
desired setting. This method will ensure a precise
setting.

Line Length Dial

The dial, shown in figure 3-38, is provided to
show the cumulative amount of paper that has
been used. It moves when the paper feed knob is
turned and you can also move it by hand. You
should move it manually if you want to bring
the dial to “0” without movement of the paper.

The dial is calibrated in inches and picas to
aid in copyfitting measurement calculations.

Line Selector

The Headliner Model 860 has the capability
to print multiple lines of copy from a special
TypeMaster. If the machine you are using is this
model, it will have a line selector knob, as shown
in figure 3-38.

The selector knob must be in the “N”
(normal) position when printing with a Type-
master that has only one line of characters.

Exposureminder

On the front of the machine there is a device
called the Exposureminder. (See figs. 3-38 and
3-39.) This meter assists in maintaining a uni-
form electrical current to the lighthouse lamp,
thereby ensuring a uniform light intensity and
proper character density.

Associated with the meter are a read push-
button and an adjust knob, as shown in figure
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Figure 3-41.—Inserting paper in the Head!. rer.
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Figure 3-42.—Headliner drive plate.
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Figure 3-43.—Headliner spacing controls.
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3-39. You depress the read pushbutton when
you want to check the value of the lamp
current. Because the current flows through the
lamp when this button is depressed, the paper
directly under the lighthouse is exposed. After
checking and/or adjusting the lamp current, turn
off approximately one inch of paper in order to
pass this exposed portion toward the developing
tank.

The adjust knob is used to set the lamp
current at the desired level as monitored at the
Exposureminder. Five is the normal Exposure-
minder setting. This setting does not have to be
changed for different sizes or styles of charac-
ters. It can, however, be adjusted to lighter or
darker values to meet particular requirements,
such as when underexposure is desirable due to
hot developer or overexposure is necessary to
compensate for worn-out developer.

Font Switch

The font switch, shown in figure 3-39, has
two positions, half and full. Set it at the full
position if the TypeMaster you are using con-
tains both uppercase and lowercase letters. If
your Typemaster has only uppercase (or lower-
case) characters, you should stt the font switch
at the half position.

Print/Nonprint Switch

Occasionally you will want to know how
much space a word or line will occupy before it
is printed. When the print/nonprint switch,
shown in figure 3-39, is placed in the nonprint
position, the lamp in the lighthouse will not
e>.pose the paper. By monitoring the amount of
paper used with the line length dial, you can
determine the amcunt of space required for
your copy. The paper that has not been exposed
can be used by disengaging the paper feed clutch
and turning the paper feed knob counterclock-
wise to return it to the paper cartridze. Some
operators place a piece of tape over the print/
nonprint switch when it is positioned in the
print position, to prevent it from being moved
inadvertently to the nonprint position. Other-
wise, you may find that you have not been
exposing the copy you have been composing.

Machine Operation

The operation of the Headliner is relatively
simple. The first step when operating the
machine (assuming the TypeMaster selection and
settings just discussed have been made) is to
select the character you wish to print. This is
accomplished by turning either the selector
knob, shown in figure 3-38, or the TypeMaster
itself. Position the desired character in the
center of the type indexing circle, shown in
figure 3-42. Next, momentarily move the print-
space switch, shown in figure 3-39, to the print
position. Continue this procedure for the
remainder of the first word.

To space between the words, move the
print-space switch to the space position. When
you have completed your composing, turn the
paper feed knob until the line length dial has
made ‘one complete revolution, plus one inch.
(The extra inch ensures that the exposed paper
will clear the cutting knife.) Raise the cut-off
lever, shown in figure 3-38, and hold it in the up
position until the developing light comes on.
The paper is now entering the developing tank.
The cut-off lever may now be released.

The minimum amount of paper that can be
fed into the developing tank is 13 inches. When
13 inches has passed the cut-off lever, the lever
cannot be raised. Accordingly, for a short line or
word, it will be necessary to feed the paper
manually with the paper feed knob until 13
inches of paper has been fed into the storage
chamber.

The maximum amount of paper that may be
printed and stored before development is 4%
feet. A bell will sound at four feet to alert you
that you are within six inches of the paper
maximum. If the bell is not heeded, the machine
will automatically shut down when 4% feet is
reached. When this occurs, advance the paper
with the paper feed knob until the line length
dial makes one complete revolution, plus one
inch. Then raise the cut-off lever to start the
machine and feed the paper through the de-
veloping tank.

If you are in the middle of a word when the
machine shuts down, you may complate the
word by using the line limit switch, shown in
figure 3-44. By depressing this switch, you can
override the automatic shutdown mechanism.
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Figure 3-44.—Line limit switch.

After the paper comes out of the machine, it
i is agood practice to rinse it in plain tap water to
~ remove all traces of the processing solutions. If
you are using film, it will be necessary to place
the film in a tray of hypo solution to clear it
completely. You will learn more about hypo in
chapter 6.

Maintenance

The Headliner should be cleaned after each
eight hours of use. If not cleaned regularly, the
developing tank compartments will accumulate
residue from the processing solutions and this
will eventually cause problems. (Note: Never use
hot water to clean the developing tank. The heat
may cause it to warp. A commercial photo
cleaner or cool tap water with detergent may be
used.)

The TypeMasters may be cleaned with a damp
rag. Always store the TypeMasters in a flat
position. Avoid placing them in a hot area, as
the heat can cause warpage of the plastic disks.

For detailed maintenance and adjustment
procedures, refer to the manufacturer’s instruc-
tion manual. The accompanying troubleshooting
chart (Table 3-1), details the most common
operational difficulties and their solutions.

Table 3-1.~Headliner Operation Troubleshooting

Characters overlapping

TypeMaster used

Font switch not in propezr position
for half font TypeMaster

If one character consistently
touches the next character, its

slot may have dirtin it

70

A.

Problem Cause Solution
Blank paper after printing A.  Chemicals not correctly mixed A. Replace chemicals
and developing or in wrong tank compartments
B.  Exposure bulb is loose or B.  Tighten or replace bulb
burned out
Indistinct or grayish A.  Underexposure A. Set Exposureminder
characters to a higher setting
B.  Developing solution has become  B.  Replace with fresh
weak from use developer
Characters not sharp A. TypeMaster not firmly seated A. Press TypeMaster down
on drive plate on drive plate
B. Overexposure B.  Set Exposureminder to a
lower setting
C. Warped TypeMaster C. Replace TypeMaster
One side of characters cut off A. Incorrect lighthouse setting for A.  Re-set lighthouse opening

Move front switch to half
font position

Clean slot with knife blade
blade or fine file
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Tahie 3-1.—Headliner Operation Troubleshooting—Continued

%
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3
B

3

Problem Cause Solution
C. Bind in paper C. Check paper feed p
D. Bind in TypeMaster D.  Check rotation of Typemaster;
make sure it isn’t binding
on the lighthouse
Developing light remains on A. Tank not properly inserted A. Push tank furtherin :
and paper does not come out machine
of developing tank 3
Developing light will not A. Paper jammed in sprocket A. Open back cover and clear
light; paper does not feed into housing "~ sprocket housing 3
developing tank when cut-off :
lever is raised
Cut-off lever will not raise A. Minimum amount of paper A. Tum paper feed knob to B
’ (13 inches) has not been obtain 13 inches of paper in
used storage chamber
Machine shuts off A.  Maximum amount of paper A. Raise cut-off lever to feed
passed (4 feet) paper into developing tank
PROOFREADING does not make any changes except where there

Everyone makes a mistake once in awhile.
That is to be expected. That is why one out of
every nine men in an automobile plant is a
checker—there to catch errors that creep in
along the assembly line. All printers check or
proofread their copy before it goes to press. In
fact, some national magazines are proofread 12
or more times, yet occasional errors still slip by.

So you can see that preofreading is a very
important operation. It would be mildly
disastrous to let a story go to press reading:
“The deeds of the admiral will remain immoral
in the minds of seafaring men” when it should
have read “‘remain immortal.”

It could be extremely disastrous to let some-
thing like this go by: *“Commence shcic
bombardment Blue Beacl 0200Z” when it
should have read “Commen .. 0020Z2".

Two men are generally assigned to prcofread
a job. One reads aloud from the original copy
and the other checks the proof. The proofrcader

' LRIC
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are typographical errors such as misspelling of
common words, and so on. If he discovers an
error of fact in the original copy, he should
query it (put a question mark in the margin of
the proof) and take it up later with the PO in C.

Always read all punctuation; spell out unusual
or proper names; check for paragraph indentions
and improper capitalization. You should double
check for the transposition of letters such as ie
and ei and for homonyms such as way and
weigh. Such words sound alike but have dif-
ferent meanings, so be sure to check the spelling
in reiation to the content.

The Navy lithographer should be well in-
formed on nautical terminology. An excellent
B¢ of these terms is contained in Seaman,
NAVPERS 10120-F.

i« addition to checking for such errors as
mistal.es in spelling and punctuation, you should
also check proofs for proper type sizes, proper
placement of headings, and proper spacing.

Figures 3-45 and 3-46 show the proofreader’s
marks and how they are placed on the copy.
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PROOFREADER'S MARKS

Insert period

Insert comma

Insert calan

Insert semicolon

Insert question mark
Insert exclamation mark

Insert hyphen

e NV D0

Insert apastrophe
¥ ¥ lnsert quotation marks
<% Insert 1-en dosh
% Insert 1-em dosh
¥ Insert space
LD Insert lead
ohitt 1nsers virgule
V' Superiar
A\ Inferior
() Porentheses
£/3 Brockets
O Indent 1-em

Cops~used in morgin
Cops~used in text

Caps & small cops—-used in margin
Cops & smoll cops—used in text
Lower case~used in margin
Lower case-used in text

Wrong font

Close vp

Delete

Close up ond delete

Carrect the position

Move right

Move left

Move up

Mave down

~canue®gOL Pl F0 g

Align verticolly
== Align horizantally

AL Center horizontolly
B Center vertically

0 Indent 2:ems
@ Poaragraph
Mo $ No paragraph
T Transpose-used in morgin

b Push down space
o~ Use ligoture
-"4 Equalize space-used in margin
“¥* Equalize spoce-~used in text
Y Tronspose-used in text
AP Spell out
el bolic-vsed in morgin
~— italic-used in text
# Boldfoce-used in morgin
~~~e Baldfoce-used in text

¥ Decrease spoce
8T Let it stand-used in margin
eseree Letit stond-used in text
£ Dirty or broken lotter
suneent Carry over 0 next line
P Corry back to preceding line
Copyaat Samething omitted-see capy
&3 @ Question ta outhar

A Ceret~Generol indicotor used to mork exact
position of error in text.

AL-. Smoll caps-used in margin

= Smoll cops-used in text
JUm.Raman type

Figure 3-45.—Proofreader’s marks and editorial marks are, for prac*ical purposes, the same. The main
difference is inn their usage. As a rule, editorial corrections tomanuscripts are made directlyin the
body of the copy. If this is not possible, the corrections are inserted above or below the line and
the place where they are to go is indicated by an insert caret (A). Proofreading symbols are placed
in the margins of hot type proofs so the printer can sec them readily, ar.d a caret is placed within
the text to show where the correction is to be made. If there are several arrors in the same line, the
marks should be placed in the proper sequence in the margin of the proof and separated by
diagonal lines. If the lines are long, the proofreader divides cach line mentally and marks
corrections for the left side of the line in the left margin and corrections for the right half of the
line in the right margin.
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This Navwy tralning manual is designed to help you meet the

occupational qualifications for advancement to Lithographer first
Class and Chief Lithographer, Chapters 2 through/fo%rthls ee%u-o( 9 manual
deal with the technical subject matter of the Lithographer rating.
Chapter 1 provides introductory information that will help you in
working for advancement, Jt 18 strongly recom@ended that you
study this chapter carefully before beginning intensive study of
the chapters that follow,

Advancement brings, increased rewards and increased oA

sponsibilities, The time to start looking ahead and considering

the rewards and responsibilities is right now, while you are
preparing for advancement to LIl and LIC,.By this time, you are
probably well aware of many of the advr.atages of advancement 12
higher pay, greater prestige, more int.cesting and challenging £
work, and the satisfaction o/ getting aheed in your chosen career,

mo fT By this time you have @sg%&bﬁm discovered that one of
the most enduring rewards of advancement is the personal satis=]
faction you find in developing your skills and increasing your
knowledge,

The Navy also benefits by your advancemeni(Jighly trained
personnel are essential to the functioning of the Navy. By each 0“—/;4"‘
advance::ment you increase your value to the Navy in two ways. A Crf(?
And second, you become more valuable as a person.amd can
supervise, lead, and train others and thus make far}‘eaching ¥
and long lasting cnntributions to the Navy.

In large measure, the extent of your contribution to the Navy
depends on your willingness and ability to accept increased
responsibilities as you advance. When you assumed the duties
of a LY 3, you began to accept a certain amount of responsibility
for the work of others, With each advancement you accept an
increasing responsibility in military mattersrelating to the occu-
pational requirements of the Lithographer rating,

You will find that your responsibilities for military leader-
ship are about the same as those of petty officers in other ratings,
since every petty officers¥is a military person as well as a
technical specialist, Your responsibilities for technical leader-
ship are special to your rating and are directly related to the
nature of your work, Operating and maintaining the ships’print
shop is a job of vital importance, and it is a teamwork joby it
requires a special kind of leadership ability that can only be de-
veloped by personnel who have a high degree of technical com-
petence and a deep sense of personal responsibility.

Practical details that relate to your responsibilities for print

op administration, supervision, and training are discussed in
[chapter 9 of this training manual. At this point, let's consider
some of the broader aspects of your increasing responsibilities
for military andtechnical leadership,

57.703

Figure 3-46.—~Cold type composition corrections. When marking cold type copy corrections, the proofreader tapes a
sheet of tissue over the proof and marks his corrections on the tissue overlay at the point where they occur. The use
of the tissue overlay eliminates markings on the copy which would appear on the negative when the copy is

photographed.
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* .- These marks may vary somewhat in civilian life
" from shop to shop—but in the Navy, you will
- use them as they are shown on the chart, and
. you must know them as part of your qualifica-
tions for advancement in rating.

Proofreadcr’s marks are actually a code used

to eliminate written explanations to the com-
positor (the person who scts the type or
. prepares the cold type composition). For
.~ example, when you sec the word “stet” on a
.proof, you know at once that it means, “Don’t
change this—even though a change was
i+ indicated—let it stand as it is.”
T Some proofreaders draw a line or Kkite tail
: from the error in the text body to the margin
and write in the correction there. This method is
not recommenaed, however. It should never be
used on reproduction proofs or direct-image
plates. When you are reading proof on reproduc-
tion copy, corrections-should be made in light
blue pencil in the margin. A water soluble pencil
or fountain pen is best for marking plates, as the
marks will not take ink when the plate is run on
the press and will wash off completely in many
cases.
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MAKING CORRECTIONS

There are several methods which you may wse
to make corrections to cold type composition.
Occasionally a simple erasure or the application
of white opaque correction fluid may do the
job. Because of the possibility of show through
of the error, most corrections to cold type copy
are made by cutting in the correction in the
place of the error.

Cut-in corrections are made by placing the
copy over a light-table and aligning the correc-
tion over the error. (a) A rectangular cut is made
through the correction and the onginal copy
with a single edge razor blade or a copy knife.
(b) The error is removed from the copy and the
correction is placed inte. the cut out area. (C) If
you cut the error and correction at a slight
angle, you will prevent the correction from
being placed into the cut area upside dovn. The
correction is held in place by tape, which is
applied to the back of the copy. With practice,
you should be able to make perfectly aligned
cut-in corrections ir a short time. In figure 3-47,
the cut-in correction steps are illustrated.

DRI

‘e v

Figure 3-47.—Making cut-in corrections on cold type copy.
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CHAPTER 4

ARTWORK PREPARATION

KINDS OF COPY

All artwork falls into one of three general
classifications: line, tone, or combination.

Line copy consists of typewritten material,
reproduction proofs, clippings, lettering, pen-
and-ink drawings, and any other artwork which
will appear as lines or solid blocks of color
without gradations in tone. Negatives made from
this type of copy are known as line negatives.

Tone copy consists of watercolor drawings,
oil paintings, photographs, and other types of
work composed of a series of tones that blend
together without clear-cut divisions. In order to
preserve the shadows and tones found in this
type of copy, the cameraman must photograph
it through a ruled screen. The screen breaks up
the image into a series of tiny dots, like those

Il

LINE HALFTONE

Figure 4 1.—The three general classifications of copy.

shown in figure 4-1. These dots are so small that
they blend together to give the appearance of
continuous tone. Negatives produced by this
process are known as halftone negatives.

Combination copy, as the name implies, is art
that consists of both tone and line work, as for
example, a photograph to which lettering and
arrows have been applied. To reproduce the
photograph as tone and the lettering and arrows
as line, the cameraman must make two nega-
tives—one for the line and one for the tone.
These negatives are then fitted or stripped
together to produce a combination image when
the plate is printed.

2 Line Work

Line drawings ordinarily print only as lines
and solid blacks, but if shading is required. you

COMBINATION

657.24.0
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can supply it by such methods as crosshatching
with pen and ink or by sticking a sheet of
patterned acetate over the area that is to be
shaded. (See fig. 4-2.)

Preparing Line Drawings

Line drawings are generally done on white
paper with black india ink. Dark blue and red
ink will also reproduce fairly well, but pale
colors such as light blue, gray, or yellow should
not be used. Nor should you prepare original
drawings on colored papers. Some colors photo-
graph as black or gray, making it difficult for the
cameraman to separate the drawing from the
background when he makes the negative.

The original drawing is usually prepared for
one-half or one-third reduction. That is, it is
drawn twice or one and one-half times larger
than the printed illustration is to be. The
cameraman then 1. duces | the image to the proper
size when he makes the negative. Reduction
minimizes flaws and gives the work a profes-
sional appearance.

When you are making a line drawing, you
must keep all pen lines clear and open. If the
master drawing will not stand reduction without
a breakdown or filling in of lines and-detail, you
should make a smaller, more simplified drawing.
(See fig. 4-3.) If you use acetate shading sheets
for tone aceas, you must select a pattern thatic
coarse and open so that the dots will not run
together when the job is reduced.

When you are preparing a series of illustra-
tions for a -publication, you should draw them
all to the same scale if possible. This will
improve the appearance of the job and it will
.also save time in the camera room, since all the

.art can then be copied with the same ¢ mera
-setup. Lettering on all artwork througnout a

:publication should be carefully planned to
-assure-uniformity in size after reduction.

If the artwork is to be enlarged or reduced,
you should mark ‘the new width in picas in the
margin of the copy, as shown in figure 4-4 If no
reduction or enlargement is required you can
simply mark the copy “S/S.” or “same size.”

Most line copy is shot sanie size or smaller.
Enlargement magnifies defects and gives line
work a crude appearance.

76
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Figure 4-2—Methods of shading a line drawing. Cross-

hatching was used to shade areas in drawing on left.

Mechanical shading was used on the right-hand

drawing. The shading patterns were provided on

sheets of waxed acetate which were applied to the
original drawing and cut to fit the desired area.

57.26.0

Figure 4-3—If the lines on youy original drawings are

not clear and open, they may run together when the
iob is reduced.

Ilustration Board

Line drawings should be prepared on heavy
illustration board, or they should be mounted
on illustration board. Drawing board varies in
thickness from 1- or 3-ply (slightly heavier than
postcard stock) to a very thick cardboard. You
may use lightweight paper for small drawings,
but you should always use the heavier board
when you are preparing maps and charts or
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Figure 44.—How to mark copy for size.

pasting up layouts that will require a good deal
of handling. Photographs of line drawings should
be mounted on cardboard to facilitate handling,
and all artwork should be covered with a paper
flap for protection.

Technigues

You should be familiar with the various
techniques used by artists in preparing line
drawings. Some of these are shown in figure 4-5.
Drawing 4, for example is ordinary pen-and-ink
work. B is the same drawing done with brush
and ink; and C is a dry brush drawing. To
prepare it, the artist worked on rough paper and
_used very little ink in his brush.

D was done with crayon and ink on a special
type of drawing board which has a pebbled
surface. The little dots in this drawing give it a
shaded effect similar to that produced by the
acetate shading sheets. This illustration is known
as a Ross board drawing, because Ross boa~' is
the trade name for the paper on which it was
drawn. Drawings done or. Coquille board are
similar in appearance.

A scratchboard drawing is shown in E.
Scratchboard is a type of drawing paper which

has a smooth, clay surface. The artist first coats
the paper with ink and then scratches highlights
in the clay surface with a knife. This produces a
woodcut effect.

The drawing F was done on another type of
drawing paper, known as Craft-tint. The surface
of this paper is chemically impregnated “vith an
invisible line or dot pattern. The artist first
makes a black-and-white line drawing on it in
the regular manner and then brushes the areas
that are to go in tone with an acid developing
solution. This solution brings out the pattems or
tones. Craft-tint papers come in single-tone or
double-tone patterns. The double-tone patterns
require two developers.

Acetate shading sheets were used to produce
the tone effects shown in G. These sheets are
available in various patterns, as you can see in
figure 4-6. They are waxed on one side so that
they can be applied directly to the drawing paper.
After he has positioned the sheets, the artist cuts
along the edge of the tone areas with a knife and
removes the trim. This process of applying the
tone is generally referred to as “applying ben-
day.”’ Benday is a generic tcrm used for all tone
effects. It is named after Ben Day, the man who
developed the process for applying shading to
letterpress cats. Sonie of these mechanical
shading sheets are known by such trade names as
Zip-a-tone, Paratonz, Art Type, and Visi-type.

Shading sheets should not be applied to areas
where the copy is dirty or patched over, because
dirty or patched copy sometimes produces
shadows or other defects when it is photo-
graphed. These defects can be painted out on
the negative in open areas, but little can be done
if the area is covered with a series of fine dots or
lines. Therefore, if you find that you must place
tone over patched areas, it will be better to let
the platemaker lay it. You should mark the area
in which the tint is to go with a blue pencil on ..
tissue overlay. A tissue overlay is simply a sheet
of tissue paper that is taped to the drawing, as
shown in figure 4-7. Overlays enable artists to
write instructions and specifications without
marking on the copy.

The cameraman can produce tone on film by
photographing a sheet of white paper through a
halftone screen. These tone negatives are then
superimposed on or stripped into the master
negctive in the areas indicated on the overlay.

D
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A - ORDINARY PEN AND 1KK

B - BRUSH AND INK
C - DRY BRUSH

D - CRAYOM (ROSS BOARD)
T - SCRATCH BOARD

F - CRAFTINT
6 - ZIP-A-TONE

57.28.0

Figure 4-5.—Line drawing techniques.
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Figure 4-6.—Some of the patterns available on acetate
shading sheets.
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Figure 4-7.—Specifications and imtructions may be
written on overlays attached to the original artwork.
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Clippings and Photographic Prints

When original artwork is not available, you
can use clippings of previously printed line
drawings as copy. However, if the clippings have
been printed in color or if they are printed on
colored paper, you should consult your camera-
man before submitting them. He can sometimes
reproduce color by photographing it through a
filter. A filter is a disk (or square) of colored
glass, gelatin, or acetate which makes some
colors photograph darker and others lighter than
the original copy. In some cases, the filter will
cancel out the background color, making it
photograph as white. In other cases, it will not
be possible for the filter to separate the back-
ground from the copy, and it will be necessary
for you to make a new drawing in black and
white.

You can also use sharp, glossy photographic
prints of original line drawings or clippings as
copy. You may retouch these photographic
prints with ink or with black and white water-
colors. Srmndge marks and fuzziness may be
painted out with chinesc white, and broken or
grayed areas may be sharpened and filled in with
india ink.

Production Shortcuts

You can produce a line drawing by tracing
over a photograrh with pen and ink and then
having the photographic image bleached out so
that only the inked lines remain. You can also
use a mechanical tracing instrument known as
the pantograph for producing line drawings from
photographs. The pantograph is often used for
enlarging or reducing artwork.

Ruling Forms

A large part of your work in the Navy will
consist of ruling up forms with pen and ink. You
will be using regular draftsman’s tools for t.iis
type of work. These tools include such items as
a drawing board or drafting table, a T-square,
plastic triangles and curves, a line gage, 2 metal
ruler, pencils and erasers, drawing and tracing
paper, a compass, dividers, knives, razor blades,
scissors, and rubber cement.
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Draftsman’s Tools

Drawing boards are generally made of pine or
some other soft wood. The T-square consists of
a long strip called the “blade’ and a cross strip
called the “head.” (See fig. 4-8.) When the head
is butted against the side of the drawing board,
the biade is squared (at right angles) with the
edge of the board. You can use the T-square for
drawing lines and for squaring up work on the
sheet. You can also use it as a base for the
triangle when you are drawing vertical and

slanted lines.
Another useful device is the steel straight-

edge. It is essentially the same as the T-square,
except that it has no head. You may use it for
drawing long, straight lines, but it is primarily
intended as a guide when you are cutting with a
knife.

You should never use a knife or razor blade

" with plastic drafting tools.

Plastic triangles, like the one shown in figure
4-8, arc used for drawins; vertical and slanted
lines. To draw vertical liies, you simply move
the T-square to the proper horizontal position
and then place the base of the triangle against
the blade. You can then draw the vertical line
along the side of the triangle.

French curves are used for drawing all sorts of
noncircular curves. Actually the french curve is
composed of a-series of curved sections. Oc-

29.275L
Figure 4-8.-Draftsman’s tools.

casionally one of these sections will exactly
match the curved line that you wish to use and
you can draw your line by simply tracing around
the curved area. But more often, you will have
to fashion your curve by shifting the guide as
you go along.

You can use the compass for drawing circles
and arcs. Some compasses have interchangeable
parts so that you can use, the same instrument
for either pencil or ink drawings. Ink compasses
are handled much the same as a ruling pen.

Dividers are similar to compasses except that
both legs of the dividers are provided with
needle points. They are used for transferring
measurements and for dividing lines into equal
parts. In layout work, vou will find them
especiaily useful in centering headings and
checking margins.

Drawing pencils range from 6B (soft and
black) through HB (medium) to 9H (very hard).
You can use soft pencils such as 2B or 3B for
making heavy, thick lines, but hard pencils
should be used for making guide lines and
writing in instructions. Drawing pencils do not
have erasers. Art gum or kneaded gum erasers
are generally used for making corrections and
for cleaning smudges and dirt from the surface
of the drawing paper.

Most artists use light blue pencils for pre-
liminary and base drawings. It is not necessary
to erase blue lines after the sketch has been
inked in, as they will drcp out during the
photographing operation. Red lines photograph
as black; other colors vary.

Tracing paper is a thin, tough, semitrans-
parent paper which is available in pads or rolls of
varying sizes. Artists generally prepare rough
layouts on tracing paper and then transfer them
to the regular drawing paper where they are used
as a basis for the finished art.

Ruling pens are used for ruling lines of
uniform widtk.. °~ >y should be used with
T-squares, triangi.,, and other guides; they
should never be used for freehand work. A
ruling pen, like that shcwn in figure 4.9, will
produce lines of various widths, depending on
the set of the thumbscrew which separates or
brings ue blades of the pen together. Do not
place the ruling pen into the bottle of ink. To
fill the pen, you should use the dropper in the
top of the bottle.
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45.116(57)
Figure 49.—Ruling pen. Setscrew regulates the
width of the line.

Put ink between the two points of the pen
and keep the outside wiped clean to prevent the
ink from running. Always keep your ruling pen
clean when it is not in use. A dirty pen will
produce a ragged line.

You should hold the ruling pen so that the
setscrew is away from you. The pen should be
almost upright with a slight tilt in the direction
you are drawing.

When you are called on to draw up a ruled
form, you should square the sheet on the
drawing board or table with the T-square. Then
fasten the paper to the board with draftsman’s
masking tape, a brown crinkly paper that peels
off readilv without injuring the surface of the
drawing paper.

Pencil in outlines lightly, using he T-square
for all horizontal lines and the triangle for all
vertical lines. After the outline has been care-
fully laid out in pencil, go over it with the ruling
pen. Once the form has been inked in, you car
remove the sheet and type in the copy. Of
course, if you prefer, you can type the copy on
a separate sheet of paper and cut it out and
paste it into place afier the boxes have been
inked in. You may also type the copy on the
sheet before you rule in the form.

If you are interested in further information
regarding line drawings or the use of the ruling
pen, you should read Illustrator Draftsman 3 &
2, NavTra 10469.

Handle With Care

Line drawings are not as critical as tone copy.
In halftone work, every smudge, brush stroke,

paste-up shadow, or even a fingerprint may show
up on the printed sheet. But in line work, only
the blacks will print. Shadows and other defects
will be burned out during photographing, or
they may be painted out afterwards on the
negative, provided they do not fall within tone
areas.

Tone Copy

You have seen how the artist can introduce

flat, gray tones iafo his line drawings by the use
of shading sheets. The shading sheet dots or lines
print as solid and are just as black as the darksst
portions of the copy. But since they have white
space around them, they look gray. (The eye
mixes the white with the black and subdues its
color.) Printers rely on this optical illusion for
producing tints and tones in single-color print-
in

flat, gray tones because the dots are all the same
size. (See fig. 4-10.) As you can see in the
illustration, if some of the dots are made larger
than the others, they will appear darker. This is
because the larger dots cover more of the paper
and there is less white space between them. The
halftone process is based on this principle.

You cannot accurately reproduce the many
half shades and tones found in photographs with
solid blacks and flat, gray benday shadings. To
reproduce a photograph accurately, you must

57.31.0
Figure 4-10.—~Tones produced by a series of small dots.
The tone above looks flat or even because all the dots
are the same size. The bottom tone looks darker on
the left side because the dots on that side are largar
than the others and have less white space between
them. Halftones are composed of dots of varying
sizes.
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break the entire copy into a series of dots. And
the dots must be of varving sizes so that some

will appear darker than the others and thus

produce an uneven or graduated tone like that
found in the original.

". 1e cameraman breaks the copy into dots b
photographing it through a screen having a series

" of crosslines. These crosslines form a pattern
i . that breaks up the light as it passes through the
. . camera, causing it to register on the film as a

series of small individual dots, each varying in
size according to the amount of light being
reflected from the copy at that particular point.
Like the benday shadings, these dots blend
together to produce an overall gray tone. But
since these dots are of varying sizes, they
produce a series of tones ranging from light gray
to black.

Tone copy includes, besides photographs,

1. drawings rendered in pencil, crayon, charcoal,

wash, watercolor, tempera, oil, and airbrush.
Figure 4-11 shows illustrations produced by
some of these media.

‘Photographs

. The requirements for tone drawings and
. photographs are similar. They should be crisp,
sharp, and clear. Glossy photographic prints are
better for reproduction purposes than “u™
(matte-finished) prints. Blurred and faded prints
will not reproduce properly and should not be

> used.

Retouching

It is often necessary tc retouch photographs
to bring out the details desired, to paint out
objectionable backgrounds, or to heighten
contrast between blacks and whites.

Retauching is generally done with a regular
watercolor brusn and retouch watercolors,
which consist of seven shades of gray as well as
chinese white and lampblack. You can mix them
to match the color of the p}iotograph The
colors should tend toward brownish rather than
bluish tones.

If the surface of the photcgraph is not
receptive to w-ater colors, you should rub it with
a piece of cotton and a powder callea fullei’s
earth.

Retouching must be done with the process of
reproduction in mind, since coarse halftone
screens necessitate greater contrasts of light and
shade. If the cameraman uses a fairly coarse
screen when he copies the original, the dots will
be large and part of the detail will be lost.
Therefore you ncedn’t worry about faint brush
marks, as they viill be lost in screening. But if
the screen is fine, the brush marks may show up
in the finished job. With a little experience, you
will be able to tell what will reproduce and what
will not.

Retouching with the Airbrush

Perfectly smooth backgrounds may be had
through the use of an airbrush, a delicate
watercolor spray gun about the size of a
fountain pen. (See fig. 4-12.)

Thinned retouch color is piaced in the color
cup of the airbrush which is attached to a hose
from an air compressor. Wher. the air-control
lever is depressed, the air escapes through the
point, siphoning the color from the color cup,
and with the aid of the needle, shooting it out in
a fine spray, like an atomizer.

You can mask off the individual working
areas on the photograph with puper stencils,
called friskets. Frisket paper is a inin, trans-
parent waterproof paper. Some frisket papers

e self-adhesive; others must be applied to the
photograph with rubber cement. You can cut
cut the working areas with a knife or razor
blade.

After you have completed the airbrushing,
you should peel off the frisket paper. Then
remove all rubter ¢:ment from the surface of
the print by rubbing it carefully with a ball of
dried ceraent.

Aiibrushing is particularly us.ful for retouch
work on photograpns having a cracked or
damaged emulsion. To prevent the crack from
showing in the finished job, you should cover
the photograph with a sheet of transparent
acetate and do your retouching in that area on
the acetate. Since the acetate is transparent, the
other details ot the photograph will show
through readily when the job is photographed.

The airbrush is also useful in preparing photo-
montage work. A photomontage is a group of
separate photographs pasted together to produce

3 s 4
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Figure 4-11.—Types of tone copy.
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THE AR BRUSN 13 A VERY DELICATE LPRAY GUW USEDFOR
HLUSTRATIONS AND PHOTOGRAPH RETOUCHING.

INDIVIDUAL WORKING AREAS ARE RASKED OF F OM ILLUSTRATION
BOARD OROW A PHOTOGRAPA BYMEANS OF THIN, TRANSPARENT,

THE WORKING AREAS ARE THEN CUT OUT WTH A KMFE OR
RAZOR BLADE.

WATERPROOF FRISKETPAPER SOME FRISKEY PAPERS ARE SELF.

& ADHESIVE, OTHERS WST BE APPUED WITN RUBBER CEMENT

COLORTS SPRAYEDONTD THE OPENAREAS A ORCULAR MOTION
13 USED YO INSURE SMOOTN, EVEN COL OR DISTRIBUTION. TONES
ARE BULT UP BY SPRAYING OVER AN AREA SEVERAL TIMES.

SPRAYING TOO LONG 1N OME SPOT Witk CAUSE COLORS TORUN.

AFTER THE ARBRUSHING HAS BEEN SATISFACTORRY COM
PLETED, THE FRKET 1§ PEELED OFF

¥ RUBBER CEMENT WAS USED IN APPLYING THE FRISKEY IT
SHOULD 8 CAREFULLY REMOVED BY GOING OV ER THE ENTIRE
SURFACE WITN A BALL OF DRIED RUBBER CEMENT

57.33.0

Figure 4-12.~lllustration showing thr use of the airbrush. The airbrush is screwed onto an air hose which is attached to
an air compressor. When the control lever is depressed, the needle is pulled back, allowing air to escape through the
point The flow of air siphons or draws thinned water color from the color cup, and with the aid of the spinning
needle, shoots it out through the point in a fine spray like an atomizer.

asingle picture. After they have been pasted up,
they are rephotographed and the new print is
retouched with the airbush to blend them all
together.

Photographs Should be Mounted

Photographs should never be rolled or folded.
They should be mounted on stiff cardboard in a
photographic dry-mounting press. If the dry-
mount press is 1ot available, you can mount
them on cardboard with rubber cement.

Polaroid photographs should not be mourted
with rubber cement, as it is liable to demage the
photograph. Some types of glue will also damage
photographs after a period of time. You can use
wax to mount all types of photograpts,
provided your ship is equipped with a waxing
machine. Retouched photographs should be
protected with a paper flap. You can attach the
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paper to the back of the cardboard and foid it
over the face of the illustration.

Halftunes are generally designated as square
finish or outline. Square finish halftones are the
<onventional square or rectangular forms that
you see used every day. Outline halftones are
those in which the background has been cut
away or eliminated. (See fig. 4-13.) The vignette
is another type of finish which has soft,
feathered outlines that blend into the surround-
ing white space of the page. Although they were
onict very popular, vignette, are seldom used
today.

Cropping

When you want to reproduce only a portion
of a photograph, you should crop (mark off) the
unessential parts. You can inark the margins of
glossy prints with grease pencil or ink. (See fig.
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Figure 4-13.—Halftone finishes.

4-14.) Some cameramen prefer copy that has
been marked with ink, since the grease pencil
tends to come off on the glass of the copyboard
wher. the job is photograrhed. You may also
indicate the section of the picture to be used by
outlining it with chinese white, as shown in
figure 4-15. Grease pencil marks may be re-
moved later with a dry cloth or er. wer, and the
chinese white may be removed with a damp
cloth. It is difficult to coinpletely remove the
ink marks, but you can lighten them with a
damy cloth or eraser. Or you can cross them
out, if it is necessary to re-use the photograph
with new markings.

When a section of a valuable photograph or of
a dull, matte-finish print is to be reproduced,
you may mask it off by covering the whole
picture with a sheet of paper and cutting a
window to expose the desired area. If the
photograph is to be reduced or enlaiged, the
exact width must be marked in piczs in the
margin of ile copy. (See fig. 4-14.) Same-size
photographs should be marked “S/S” ‘n the
margin.
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PHOTOGRAPH BEFORE CROPPING. CROP MARKS ARE MADE
IN THE MARGINS OF THE COPY TO INDICATE TO THE
CAMERAMAN THE AREA TO BE USED.

PROOF FROM NEGATIVE MADE FROM CROPPED
PHOTOGRAPH.

57.35.0
Figure 4-14.—How to crop a photograph.

Scaling

The same system that you use to scale copy
for reduction may be used for scaling photo-

S § L 4

SNY N Wea e ek Prig B3

"

4

R o | N e R Il T

Y P




LITHOGRAPHER 3 & 2

57.36.0
Figure 4 15.—~Photograph cropped with chinese
white outline.

graphs. You must always remember that when
the width of the photograph is increased or
decreased, the height is also increased or de-
creas d proportionately. When you know the
width, you calculate the new depth by using the
following formula:

original width _ original height
increased or increased or
decreased width decreased height

Suppose you wish to reduce a piece of copy
that is 3 inches %sie and 6 inches deep to fit a
space that is 7 inches wide. To find the new
depth, you simply substitute the figures in the
formula:

3.8
X

2
Cross-multiplying. you get

3X=12,or X=4.

Therefore, your new depth will be 4 inches.

Scaling may also be done with a slide rule,
scaling wheel (circular slide rule), or any one of
many patented devices available. Instructions for
the use of these devices are usually printed on
the face of the dials.

Tone Drawings

Tone drawings are generally preparcd for
one-half or one-third reduction. In preparing
them, you should use the same rules for scaling,
marking, and so on, that you use in working
with photographs.

Tose drawings shouid be crisp and sharp. If
they are flat and lacking in strength, they will
not reproduce properly. Wash drawings are
generally done with lanpblack and water on a
white drawing paper having a slight tooth.

It'is better not to do drawings for blzck-and-
white ceproduction in colors—especialiy show-
card colors, because these colors usually appear
maddy and photograph as either too dark or too
light.

It is difficult to copy colored photographs, oil
paintings, and pastel drawings for black-and-
white reproduction because the colors do not
photograph true. Film emulsions are more
sensitive to some colors than they are to others
and consequently some colors photograph too
dark while the others photograph too light. To
help balance the colors, the came~ man often
photographs colored copy through a filter.
Filters, as you have aiready seen, alter color
values making some colors photograph darker
and others lighter than the original copy.

Crayon drawings generally give good
reproduction. Charcoal and pencil drawings are
sometimes difficult to copy.

Clippings

When original drawings or photographs are
not available, good glossy photographs of
original drawings may be used as copy. Clippings
or photographs of clippings of previously
screened halftones may also be used. If the
halftone dots in the clipping are coarse, the
cameraman may be able to copy the clipping as
a line shot. But if' the original screen was fine
and the dots are indistinct, the clippings must be
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rescreened and the copy should be marked
“halftone.” Clippings never reproduce as well as
the original copy. When clippings are rescreened
the dots from the old screen often overlap the
new dot formation to form a disturbing pattern
called moire. You will learn more about this in
~hapter 8.

Transparencies

A transparency is a photograph printed on
glass or film, sometimes in color and sometimes
in black and white. Transparencies have witie use
in color separation work. but they are used less
often as copy for black-and-white reproduction.
To make a negative from a transparency, the
cameraman places it in direct contact with the
emulsion side of a piece of film and exposes the
two to a weak, diffuse light. Transparencies may
also be placed in a light box and copied with the
camera. You will leatn more about them in
succeeding chapters of this book.

Special Effects

You may inject additional interest into a page
by the use of oversize or bleed illustrations,
insets, or combir.~tions of tone and linz.

Bleed II astrations

A bleed illustration is one that has no margin
of white space between it and the edge of the
paper. In other words, it runs off the page. An
illustration may bleed on all sides or it may
bleed only on one, two, or three sides.

When an illustration is to bleed, it must be
marked so that after reduction, it will be at least
1/8" wider and higher than it is to appear after
the page has been trimmed. Since some of it will
oe cut off when the page is trimmed, you must
see that nothing important (such as the name on
a map) comes too close to the edge of the copv.

Since bleed illustrations usually require larger
paper stock and need considerably m<.> care in
production, they are more costly and are scldom
used in Navy publications.

Insets

An inset is a small picture inscrted into a
larger one. To accomplish this, you should crop

the inset and indicate the area on the larger
photograph where it is to go by rubber-
cementing a piece of black paper (the size of the
inset) tc the larger photograph. This will
produce a transparent area in the negative of the

larger photograph which will enable the stripper

to position the inset visually. If the inset is to be
enlarged or reduced’ in size, you must scale it
accurately so that it will fit the space allotted.
Attach a tissue overlay sheet to the photograph
and write in on the overlay exact instructions
for the cameraman and stripper.

Combinaticn Copy

When lettering or other line work is to be
combined with a photograph (or any kind of
tone drawing) the photograph should be
mounted first on 2 piece of cardboard, as
previously described. You can then cut out the
type and paste it directly on the photograph or
you can attach an acetate overlay to the
photograph and paste the type on the overlay.
(See t1g. 4-16.)

Pasting the type directly on the photograph is
more economical than the overlay method be-

57.38.0
Figure 4-16.—Line copy prepared on an ocetate
overlap for a combination job.
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cause it enables the cameraman to shoot the
entire job as a straight halftone. However, it has
two disadvantages.

1. The lettering in the finished cut is iikely to
be fuzzy and indistinct, since it will be broken
up by the halftone screen.

2. Shadow lines may appear in the finished
illustration around the pasted-up areas, and
there is no way to remove these shadows.

Therefore when you are looking for quality.
you should prepare your line copy on the
acctate overlay and mark the job “surprint.”

When lettering or artwork is done on an
overlay, the overlay should be keyed to the
photograph (master) with register marks to aid
in proper positioning. The crop marls may be
traced ontu the overay to serve as register
marks, or standard register marks (+) may be
applicd in the margins of both the photograph
and the overlay. (Sce fig. 4-16.)

Clippings or photographs of printed combina-
tion work may also be used as copy. They may
be shot as regular halftones or as combination
work, depending on the effect desired.

Reverse Combinations

When you wish to reverse the type so that it
will print white against a black background, as

57.705
Figure 4-17.—-Example of reverse lettering.
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shown in fig. 4-17. you should mount a good
reproduction proof or a line of paste-up lettering
of the desired type face on a sheet of stiff
drawing paper and draw a border in red ink to
indicate the dimensions of the black area. Then
instruct the cameraman to make a positive from
the type.

Reverses can also be made on shaded or
photographic backgrounds, as you can sec in
figure 4-17. They may be enlarged or reduced if
necessary during the copying process. You will
leam more about them in chapter 8.

COLOR WORK

The chances are that you will not be doing
much color waik in the Navy. However, it is a
good idea to oe familiar with the processes used
for preparing copy for color reproduction.

Methods of preparing line copy to be printed
in color are shown in figures 4-18 through 4-20.
A simpie btlack-and-white drawing is all that is
required if the colors do not overlap. To guide
the cameraman in making the color separation,
you should attach a tissue overlay to the original
drawing and fill in on the tissue with colored
pencils all the arcas that are to be in color.

The cameraman will then shoot as many
negatives from the original as nccessary to
reproduce the number of colors desized. Then,
using the overlay as a guide, he will make his
color scparations by masking out on each
negative all but the areas that are to printin one
particular color. From these masked-out ncga-
tives, he will make the plates for each color

Color Blocks and Tint Aregs

Background color generally consists of color
blocks or tints. These color arcas may be filled
i\ with india ink on the original drawing or you
may simply indicate where they are to go by
outlining the area on the original drawing with
red ink. You should then block in the area on a
tissuc overlay, as shown in figure 4-19,

The cameraman will then make two negatives
and mask out parts of each to produce the color
scparation plates. When asking the cameraman
to supply a tint, you must aJways indicate on
the overlay or on the original art. the tone value
required. A 25 percent tint means 25 percent of
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Figure 4-18.—~How line-color separations may be made from a simple tlack-and-white drawing.
Original drawing should carry register marks.

the paper will be covered by dots and 75 percent
will be left as white space. As a rule anything
below 25 percent is rather light for color work,
especially if the tint is to be printed in a light
color of ink. You will lecam more about tints in
chapter 8.
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When Colors Overlap

If the colors are to overlap. you should make
a key drawing in black (the main color) on a
sheet of white illustration board. Then attach an
acetate overlay to the key drawing and draw on
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57.40
Figure 4-19.—How the artist indicates areas for color
blocks and tints. In illustration shown here, black and
white copy is prepared on a sheet of illustration
board. A red outline has been ruled on the original to
show the area of the color or tint block. The artist
has attached a tissue overlay to the original drawing
and has indicated with colored pencil on the overlay,
the area that is to go in color.

the acetate the parts that are to print in the
second color. If the job is to be run in more than
two colors, use a separate acetate overlay for the
artwork for each additicnal color. (See fig.
4-20.) Tracing paper may be used as an overlay
if acetate is not available, however it is not as
suitable for this purpose because it tends to
wrinkle when ink is applied to it.

Halftone Color Separation

Halftone color separation negatives may be
made from copy consisting of color photo-
graphs, color film transparencies, watercolor
drawings, drawings done in showcard colors or
tempera, pastel drawings, and oil paintings.

As a rule, you should not attempt to scharate
the colors when you prepare tone copy for color
reproduction. You can simply furnish the
cameraman with full-color drawings and photo-
graphs and leave the job of color scparation
entirely up to him.

Q
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57.41
Figure 4-20.—1llustration showing how artwork is pre-
pared for a job when the colors overfap. The base
drawing is made on illustration board in black and
white. Areas that are to go in color are then prepared
on separate acetate overlays which are attached to the
original drawing. The original drawing and the over-
fays must carry register marks. (Figure 7-10 shows
how to prepare an overlay for a two-color job.)

INSTRUCTIONS TO THE CAMERAMAN

Before sending artwork to the cameraman,
you should review it carefully to sce that all
instructions are clear and concise.

Be sure that all crop marks are plainly
indicated and that all illustrations have been
properly scaled and marked for size. In the case
of full-page illustrations. be sure that therc is
enough space for the legend or cut line at the
bottom of the page. (See fig. 4-7.)
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Also check to see that special instructions for
insets, tints, blocks, nverses, and so on, are clear
and that overlays have been properly marked. If
illustrations are to go in color, acetate overlays
should be marked with the proper color designa-
tion, such as red plate, blue plate, and so on. If
your unit is lcrge, you should attach a color
swatch to the original drawing to show the
pressman the colors to be used.

Each piece of art should be maiked “fine,”
“halftone,” “surprint” or ‘“‘combination” ac-
cording to the preferred reproduction treatment.
Tone copy should also be marked “outline,”
“square finish,” or “vignette.”

. If you have several pieces of art, each should
be marked for identification by job number or
title. Figure numbers or plate numbers should
also be assigned to and marked on the flap of
each piece of art. Assemble the pieces of art in
sequence and then number them consecutively.

PASTE-UP

Coldtype composition, reproduction proofs,
photocomposition, and pastedown lettering may
be used in preparing text and headline copy for
lithographic printing. It is a good idea to
assemble the copy and paste it up as a complete
page or unit before sending it to the cameraman.

When facilities permit the use of regular type,
a page form should be made up just as it is for
letterpress printing. Rules, borders, and heads,
should all be included, but the artwork may be
omitted. Blank spaces should be leftin the form
where the art is to be placed.

Reproduction proofs pulled from the type
form may be used as the master copy for the
cameraman. You should mount the proofs on
heavy cardboard and then touch up imperfect
letters with india ink and chinese white. Next,
mount all line drawings that do not require
enlargement or reduction in the blank spaces on
the master copy. You cannot mount illustrations
that are to be enlarged or reduced or
illustrations that are to be shot as halftones,
because these illustrations require different
camera setups. They must be photographed
separately and stripped into the master negative.

Instead, you should mask out on the master
copy the areas where these illustrations are to
91
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appear. You can do this by pasting black paper
over the areas, as shown in figure 4-21. You
should than attach a tissue overlay to the master
copy and indicate on the tissue which illustra-
tion is to go in each masked area.

When the master copy is photographed, the
masked portions will show up on the negative as
“windows” or transparer.t areas. The tone work
is then shot separately and the line drawings are
shot to the proper scale. The negatives thus

MASTER COPY. THIS ONE CONSISTS OF REPRODUCTION PROOFS.
NOTE MASKED-OUT AREAS FOR HALFTONE ART AND PASTED-
UP LINE DRAWIMGAT TOP OF ““WATCHON THE BRINE' COLUMN.
IF THE OFFSET PLATE IS LARGE ENOUGH IT IS A GOOD IDEA
TO LAY OUT YOUR PASTE-UP COPY IN TWO-PAGE FORMS.

MASTERNEGATIVEMADE FROMABOVE COPY. HALFTONES AND
BENDAY AREAS HAVE BEEN STRIPPED IN.

57.42
4-21.—-Camera-ready paste-up and negative
obtzined from it.
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produced are then stripped into the master
negative. as shown in the illustration. Stripping
in this case, consists of placing the “strip-in”
negatives or inserts into the proper windows on
the master negative and securing them with
strips of red cellulose tape. Figure 421 shows a
master negative after it has been stripped up.

Makeup With Coldtype Composition

When coldtype composition is used as copy,
paste-up work is more involved. In this case, you
must rule up a sheet of heavy stock with a
T-square and blue pencil to show the type area,
trim size, bleed, and column widths. Always use
a light blue pencil for preliminary ruling because
the blue lines will drop out when the copy is
photographed. Before pasting up the sheet, you
should go over the blue lines with a ruling pen
and india ink to supply column ruies, borders,
and other elements that you wish to retain.

You should then carefully trim the copy to
column size and mount it on the layout sheet
with rubber cement. Use the T-square to aline
the columns. (See fig. 4-22.)

If the coldtype composition

has been

preparcd on a wide measure so that it can be
reduced when it is photographed, the entire

57.44X
Figure 4-22.—Pasting up a page of coldtype
composition.
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layout must be enlarged proportionately.
Reducing the width of the line also reduces its
height. Therefore, the layout must be made
longer as well as wider than the job is to be
when it is printed. The method of scaling for
enlargement or reduction has alrcady been dis-
cussed.

Headlines may consist of reproduction proofs,
of lines composed on a photo-lettering machine;
or of paste-up letters. You may paste them
directly onto the master layout unless they are
to be enlarged or reduced. Same-size line draw-
ings may also be mounted on the original layout,
but tone work and line drawings that require
reduction or enlargement must always be shot
separately.

Rubber Cement

Always use rubber cement or wax for pasting
up copy—never use glue. Rubber cement. which
is actually rubber dissolved in a solvent, should
be of the proper consistency to adhere to the
paper surface without penetrating or staining it.
If the cement is too thick, you can thin it with
cement thinner. It is needless to add that rubber
cement is flammable, so don’t try to dry it by
holding a match under the copy.

Rubber cement has certain characteristics that
make it especially suitable for paste-up work. It
is tacky enough to hold the copy in place. yet it
doesn’t set hard like glue. You can peel the copy
up and remove it if necessary without a great
deal of damage or effort.

You can apply rubber cement to the back of
the copy and position the copy on the illustri-
tion board before the cement dries or you can
apply the cement to both the copy and the
drawing paper and allow both to dry before
positioning the copy. You will find that dried
rubber cement surfaces still have an affinity for
each other. Attach one corner of your copy to
the illustration board and then aline it with the
T-square before pasting it down.

After the copy has been mounted on the
drawing paper, you should clean up the layout
with a ball of dried rubber cement and an art
gum eraser. The ball will pick up the excess
rubber cement and the eraser will remove
smudges and dirt.
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Waxing Machine

Figure 4-23 shows a waxing machine. This
machine should be turned on at the beginning of
each day and turned off at the end of the day.
As soon as it heats sufficiently to melt the wax
it is ready for use. Copy is fed face up through
two rollers on the machine. The lower roller
carries the wax and waxes the bottom of the
copy.

Wax has several advantages over rubber
cement. It is quicker to apply and it is easier to
move the copy in case you mount it in the
wrong place on the layout and later have to
move it to another area.

In addition to the waxing machine shown in
figure 4-23, there are small hand waxers avail-
able which are handy for small quantities of
work.

REFERENCE MATERIALS

This chapter has covered the mechanical or
production ¢nd of the preparation of artwork
for offset reproduction. It has made no attempt

NI g3y
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Figure 4-23.—~Waxing machine.

to tell you how to draw. Artwork is a specialty
in itself. It requires considerable training and
practice.

But whether you are an artist or not. you can
clip artwork from various Navy publications.
You can use them in their original form. or you
can modify them slightly to senve your needs.
(See fig. 4-24)

WORRIED SMILE

LAUGH
(ORTY)

YOU KNOW
THIS Dt

Nlow 0o 17 THE EaSY
WAY LIKE THIS...

Guip somME cARTEON
FIGURES EROM THE
COMIC STRIPS OR THE
SEA CLIPPER THAT
WILL. SUIT YOUR PURPOSE.
AND COPY THEM-
ORAW THE
EXPRESSIONS TO
FT THE S UATION
AiD PRESTD -
YoU HAVE A
CARTDON TO
FILL YOUR
LOCAL NEEDS-

THESE RIGURES Y
FROM THE SEA

CLIPPER CARTOONS-
FACES FROM ABOVE !

57.582

Figure 4-24.~How to adapt Navy illustrations to your needs.
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You can also select illustrations from com-
mercial magazines and newspapers, but you can
use them only as reference materials, since they
may be copyrighted. Do not paste them up and
use them as copy for offset reproduction. You
must never use copyrighted material without
permission. All artists and layout men use the
work of others as a source of inspiration, but the
work they turn out is their own product; it is
not a reproduction of the original.

SUMMARY

Artwork is classified as line, tone, or combina-
tion. Line drawings contain no tones or shades—
only solid blacks and whites, like those found in
pen-and-ink drawings. Tone work consists of
copy, such as watercolor drawings and photo-
graphs, that contain graduated shading and
intermediate tones. Combination art consists of
both tone and line, as for example, a photo-
graph, to which the lettering has been added.

The same camera is used for both line and
tone work, but the photographing operation is
slightly different. Tone work must be copied
through a halftone screen, while line work is
shot without the use of the screen.

Line drawings are generally prepared for
one-half or one-third reduction. Lines should be
clear and open so that they will not fill in when
the drawing is reduced.

Shading may be introduced into line drawings
by several methods. Benday shading sheets are
most commonly used, but there are also special

drawing papers which lend themselves to
mechanical shading.

Tone drawings and photographs should be
crisp and clear. Glossy prints are better than
matte-finished photographs. Blurred and faded
prints should not be used.

Pictures should be cropped and retouched to
emphasize the most important details. They
should be carefully scaled to ensure that they
will fit into the space allotted to them in the
layout. Clippings or photographs of clippings
may be used as copy when necessary, but they
do not .eproduce as satisfactorily as originals.

Oversize or bleed illustrations, insets, reverse
lettering and combinations of tone and line can
be used to inject special interest into a job.

When line drawings are to be prinied in color,
a simple black-and-white drawing will be suf-
ficient if the colors do not overlap. If the colors
are to overlap, the part of the drawing that is to
go in the second color should be prepared on an
acetate overlay attached to the key drawing. A
separate overlay is used for each additional
color.

As a rule, the artist does not attempt to
separate the colors when he prepares tone copy
for color reproduction. He simply furnishes
full-color photographs or drawings and leaves
the job of separation up to the cameraman.

It is a good idea to assemble work and paste it
up into pages or into the largest possible units
before submitting it to the cameraman. All
pieces of same-size line copy can be pasted
together on a layout sheet, but line copy that
requires enlargement or reduction and tone copy
must be submitted separately.

s el st 3
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CHAPTER §
PHOTOGRAPHIC EQUIPMENT

LIGHT X-rays, radio waves, and electric (power) waves
are all a part of the electromagnetic spectrum.
The sun, light bulbs, fire, and so on are said to All these waves of magnetic energy are the same;
be luminous because they generate light. You they vary only in frequency and wave length.
see nonluminous objects because they reflect Wave length and frequency go hand in hand,
light from luminous sources. Wave length is the distance from a point on cne
A large volume of light is called a beam, a wave to a corresponding point on the next wave,
narrow cylinder of light is called a pencil, and Waves vary in length according tc¢ the type of
the smallest portion of light is known as a ray. wave, from less than a millionth of an inch to
(Actually there is no such thing as a single ray of several thousand miles. Frequency is the number
light, but for the sake of clarity and convenience of waves generated in one second. (See fig. 5-2)
in describing the movement of light, a straight As waves become shorter, they increase in
line is drawn to show the direction of light travel rapidity or frequency, and as they lengthen,

and this line is known as a ray.) their frequency is reduced. In other words, short '

Light travels through the air at a speed of waves have a high frequency and long waves
186,000 miles per second in the form of have a low frequency. The frequency of visible
electro-magnetic vibrations or waves. As you can light waves, for example, is millions of times
see in figure 5-1, light waves, gamma rays,  greater than that of radio waves.

FREQUENCY (CYCLES PER SECOND)
1 102 105 10% 1035 108 107 108 w0* 100 ot o2 103 104 10!5 0! 017 (018 o9 020 o1 p22
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| V. TV INFRA RED | \ Al GAMMA RAYS
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<+~ TELEPHONE I SPACE VIOLET
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i.~—£|ISTEN|'tT’| BROADCAST
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113.107(578)
Figure 5-1.—The magnetic spectrum. Light waves and radio waves are the same kind of energy;

however, they vary in frequency and wave length.
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WAVES PASSING ALONG A LINE
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WAVE LENGTH IS THE DISTANCE FROM
A POINT ON ONE WAVE TO A CORRE-
SPONDING POINT ON ANOTHER

NAVAVAVASY
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FREQUENCY IS THE NUMBER OF
WAVES GENERATED IN ONE SECOND

57.584

Figure 5-2.-1f you tie a piece of string to an object and then shake the string, a wave will travel from your hand down
the length of the string. You might compare this wave with that produced by a luminous light source, such as a light
bulb, which acts as an oscillator, creating waves of light. The wave motion of the string, however, does not represent
the true motion of light because light waves move in all possible directions. You could get a clearer picture of light
travel if you had a number of parallel strings each shaken in a different direction.

Comparison of Sound Waves and
Light Waves

Sound waves are not a part of the electro-
magnetic spectrum. They differ from light waves
in that they consist of a physical compression of
the air, while light waves are an electromagnetic
vibration. However, the two have certain proper-
ties in common, which make it possible to
compare them. Figure 5-3 shows what happens
when you strike a tuning fork. Notice how the
air is compressed and how the sound travels in
circles or waves as it moves away from the
wining fork. As the waves travel away from the
source, tncy opread and become weaker, until
finally the sound becomes inaudible.

Light waves act in much the same manner.
They are always stronger near the source be-
cause the rays are closer together at this point.
As the waves move away from the source, the
rays fan out or spread and the waves become
weaker.

96

How We See Color

Your ear cannot detect extremely long sound
waves, but as the waves become shorter, they
increase in frequency and become audible—first
as a low rumble or bass sound; and finally, as the
frequency increases, as a treble sound or a
screech. If the sound waves become too short,
their frequency will become so high that the ear
cannot detect them.

The eye records visible light waves just as
your ear records tones. The longest waves
(lowest frequencies) that the eye can see are
those which produce the sensation of red. There
are longer ones, called intrared, but they cannot
be seen. The shortest waves that you can see are
the violet. Ultraviolet waves are too short and
their frequency is too high to be detected by the
human eye.

When you listen to music, you hear not one.
but a combination of sound waves of varying
frequencies. You also sec light as a combination
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Figure 5-3.—1f you drop a pebble in a pool of still water,
you will create a series of ever-expanding waves.
Sound and light also spread from their source in
circular waves, but moving in all directions. The light
rays used in illustrations are radii from the light
source. They show the direction of light travel. Each
line represents an infinite number of rays radiating in
all directions from the source, but for practical
purposes, each line is referred to as a light ray.

of wave lengths and frequencies. If all the
optical wave lengths are combined, your eye
receives the sensation of white. But a colored
light will result if one of the wave lengths
predominates the others.

Sound waves will pass through a wire grating
or they may be transmitted through an elastic
substance, such as water. Other objects, such as
drapes or the tiles used for soundproofing,
absorb sound. If a sound wave strikes an object
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which it cannot penetrate, it is bounced back or
reflected. An echo is a common cxample of
reflected sound.

Light waves may also be transmitted,
absorbed, or reflected. If an object reflects all
the wave lengths equally, it will look white: but
if it absorbs some of the wave lengths, it will
appear to be colored. A red object. for example,
appears red because it reflects red light waves
and absorbs the light waves of all the other
colors. However, if you look at a red object
under a mercury vapor light, it will appear black,
because the mercury vapor light has no red in its
composition for the red object to reflect. In
other words, a colored object aiways reflects the
light waves of its own color, and it appears black
(colorless) if it absorbs all the colors or if the
light striking it does not include the wave
lengths of its particular color.

You see through trausparent substances, such
as glass and water, because they allow light to
pass through them freely. Other substances, such
as frosted glass and waxed paper, allow light to
pass through, but you cannot see through them
clearly, so they are said to be translucent. Still
other substances, such as wood and concrete, are
said to be opaque because they do not allow any
light to pass through. When light passes through
a substance, such as glass, which is denser than
air, its speed is reduced. If the light rays strike
the substance at a 90° angle, they will pass
through without bending. But if they strike at
any other angle, the change in speed will cause
them to bend. This is known as refraction. You
will learn more about it in the discussion of
lenses later in this chapter. (See fig. 5-9.)

Keflection

As you have just seen, light rays which are not
absorbed or transmitted by an object are thrown
back or reflected. If a beam of light strikes a
smooth surface. such as a mirror. at a 90° angle,
it will be reflected at a 90° angle: if it strikes the
surface at a 45° angle, it will reflect at a 45°
angle and so on. This is known as regular
reflection, and the reflected light is called
specular light, because the rays are travelling in
only one direction. But when a heam of light
strikes a rough, uneven surface. the rays may be
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reflected or thrown back in several different
directions. This is known as diffuse reflection,
and the reflected light is called diffused light.
Most surfaces reflect both types of light.
Smooth surfaces reflect more specular light and
rough surfaces reflect more diffused light. Since
diffused light is more common than specular
light, it is of the greatest value in photography.
Figure 5-4 shows how light rays reflected from
an object pass into a camera to form an image.

BASIC PRINCIPLE OF PHOTOGRAPHY

Perhaps you have noticed how certain colors
fade or bleach when they are exposed to
sunlight. The radiunt energy of the light sets up
a chemical action wherever it strikes the dyes
causing them to change color. Photographers use

this *“‘actinic™ action of light to produce images
on film coated with light-sensitive salts.

To produce a photographic image it is neces-
sary to have a light source, a means of focusing
the reflected light, a light-sensitive film or plate,
and a means of making the image visible and
permanent. Daylight may be used for taking
pictures outside, but artificial light is generally
required for indoor work.

The camera is used for focusing the reflected
light. It is simply a box from which all light is
excluded except that passing through a small
opeaing at the front. Cameras are equipped with
various devices for controlling the light -ays as
they enter this opening. When you press the
button on an ordinary camera, a mechanical
blade or curtain, called the shutter, opens and
closes automatically. During the fraction of a
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LIGHT IS REFLECTED FROM THE
SUBJECT. INTO THE CAMERA
AGAINST THE FILM.

THE PORTION OF THE SENSITIZED

EMULSION AFFECTED BY LIGHT,

TURNS DARK WHEN DEVELOPED IN
THE PROPER CHEMICALS.

THE DEVELOPED FILM IS CALLED

A NEGATIVE BECAUSE THE LIGHT

ISREGISTERED ONITIN REVERSE-

BLACKS ARE WHITE AND VIZE
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A POSITIVE PRINT CAN BE MADE

BY EXPOSING SENSITIZED PAPER

TOLIGHT THROUGH THE FILM AND
DEVELOPING AS BEFORE.

THE PORTIONS OF THE PAPER EX-
POSED TO LIGHT BY THE TRANS-
PARENT PARTS OF THE NEGATIVE
WILL TURN GREY OR BLACK WHILE
THE REMAINDER OF THE PAPER
REMAINS WH!TE.

A PICTURE APPROXIMATING THE
ORIGINAL SCENE IS CALLED A
“PRINT.

Figure 54.—Steps involved in making a photograph.

98

57.45




<.

PR I STyl

Chapter 5S—-PHOTOGRAPHIC EQUIPMENT

second that the shutter is open the light re-
flected from the subject passes into the camera
through a piece of optical giass called the lens.
The lens focuses or projects the light rays onto
the wall at the back of the camera much the
same as a motion picture projector projects an
image onto a screen in a darkened theater.

You can capture this light image by attaching
a piece of film to the back of the camera. Film,
as you may already know is simply a sheet of
transparent acetate coated with a layer of gelatin
in which are suspended millions of tiny particles
of silver salts. When film is exposed in the
camera, these silver particles are jonized or
broken up wherever they are struck by the light.
Shadows and dark areas reflect little light;
therefore little change occurs in the filin einul-
sion in areas where the subject is dark. But there
is a good deal of change in areas where the
emulsion is struck by strong light reflections.

These changes are not visible to the eye as a
rule, but when the film is placed in a chemical
“developing” solution, the exposed particles
change to black, metallic silver. In areas where
the film was struck by strong light reflections,
the silver deposit will be very dense or black;in
areas where the light reflections were weaker,
the silver deposit will be thinner and have a gray
appearance on the film. Areas of the film which
correspend to the dark or shadow areas of the
original subject may have received no light
reflection at all; consequently the silver salts in
these areas are not exposed and will not turn
dark in the developer unless development is
continued too long.

However these unexposed salts will still be
affected if they are exposed to light. Therefore,
the film must be “fixed” in another chemical
solution called ‘“hypo”. This solution dissolves
the unexposed salts and leaves clear, transparent
areas on the film The film is then washed and
dried. The dcvelyped film is called a negative
because the light has registered on it in reverse.
That is, it is dark where the original subject was
light and transparent where the- original subject
was dark.

You can make a positive print by exposing a
piece of sensitized paper to the light through the
negative. The negative will act as a stencil.
holding back part of the light and passing part of
it on to the light-sensitive coating on the paper.
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After the exposure, the print is processed in
much the same manner as the negative. This
time you will have a duplicate of the original
subject with dark and light areas corresponding
to those of the original. (See fig. 5-4.) You can
also use the negative for making a positive copy
on film or for making an offset press plate. You
will learn more about film positives and press
plates later in this book.

THE PROCESS CAMERA

The camera used in graphic arts photography
is called a process camera. Although larger than
the type of camera you use to take snapshots, it
is similar in principle. Since the process camera
is built for copying, it is equipped with a
copyboard and has other features not associated
with the average camera. There are two types of
process cameras: horizontal and vertical. The
horizontal process camera is the type you will
see most often in the Navy and in commercial
shops. However, in recent years the Navy has
been outfitting the print shops aboard new ships
with the vertical process cameras. There is a
considerable saving of floor space when the
vertical cameras are installed aboard ship.

Unless you are stationed aboard one of the
newer ships, the horizontal process camera
shown in figure §-5 is the type you will operate.
This camera is known as a darkroom camera
because the back of it is built into the darkroom
wall. (The term darkroom refers to the room
where the film is developed.) Because the back
of the camera extends into the darkroom, and
the front is housed in a secparate room, the
cameraman can load the film, focus the camera,
make the exposure, and develop the film with-
out leaving the darkroom. Of course, it is stiil
necessary for him or a helper to go outside to
place copy in the copyboard before the ex-
posure is made.

There is another type of horizontal camera
which is housed entirely in one room. It is called
a gallery camera. Since there aren’t any gallery
cameras in use in the Navy and the operating
instructions are similar to the horizontal or
vertical models you will operate, the gallery
camera is not discussed further here.
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GROUND GLASS ——4%"}. CAMERA BACK
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VACUUM BACK

COPYBOARD
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LENSBOARD DRIVE

LENSBOARD

COPYBOARD

CAMERA BED

57.48X

Figure 5-5.—-Darkroom process camera. The camera back fits into an opening in the darkroom wall. All urits
to the left of the back are housed in the darkroom; all units to the right are housed in a separate room.

As you can see in figure 5-6, all process
cameras have three planes or surfaces:

1. The copy plane (copyboard to which the
copy is attached).

2. The lens plane (lensboard or front of the
camera into which the lens is fitted.

3. The focal plane (back of the camera which
consists of a film-holding device and a
ground (frosted) glass viewing surface. The
image projected through the lens is focused
onto this surface.

These three units are generally mounted on a
spring-suspended bed which is attached to the
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floor; however, on large cameras, they may be
suspended from overhead tracks. Springs,
rubber, and similar materials are used to absorb
shock and keep the units frota jarring or moving
while the film is being exposed.

Handwheels or cranks «re usually provided at
the back of the camera to enable the cameraman
to move two of these planes forward or back-
ward along the tracks 'vhen he is focusing
(setting the camera so that the light rays will
come together to produce a sharp image of the
proper size on the ground glass). Generally, the
back of the canera 1s stationary and the
lensboard and copyboard can be moved for
focusing. If the position of the copyboard is
fixed, :he lensboard and back of the camera are
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The lens is the camera’s eye. In order to

D j.l understand how it works, study the pinhole
camera, shown in figure 5-7. This is the simplest

form of camera. In fact, it is so simple that you

57.47 can make one yourself by attaching a piece of

Figure 5-6.—The process camera consists basically of film to one end of a cardboard box, punching a
three paralle! planes. hole in the opposite end, and then sealing the

box so that all light is excluded except that

o . entering through the pinhole. Although an

movable. On some cameras, it is possible to extremely long exposure is required, you can use

move all three units. the pinhole camera for taking pictures of objects
The positions of the copyboard and lensboard where no motion is involved.

affect the size as well as the sharpness of the
image. When the camera is set so that the ground Image Formation
glass and the copyboard are both the same

distance from the lens, it is said to be set for a If you will study the diagram shown in figure
“;ame-size” shot because the image on the 57 you will see how the pinhole camera forms
: ground glass is the same size as the image on the its image. Notice how the light rays pass through
. original copy. If the lensboard is moved closer to the pinhole and onto the film at the back of the
: the back of the camera, the image is reduced,  pox Notice, too that the image formed on the
‘ and if the lensboard is moved farther away, the  fiim is upside down (reversed). This is due to the

image is enlarged. fact that the light rays travel in straight lines and

Most process cameras are equipped with scales they cross each other at the pinpoint opening.
that show the cameraman where to set the

copyboard and lensboard for the amount of
enlargement or reduction required. If these ~

scales are not available, or if he is using a lens 1~
that does not match the calibrations on the —
scales, it may be necessary for the cameraman to -
focus the camera by watching the image on the - —

ground glass as he moves the copyboard and
lensboard. In this case, he must measure the
image with a ruler to see that it is the proper
size, and he must examine it with a magnifying
glass to see that the fine lines are sharply
focused before he makes the exposure. This is

57.50
Figure 5-7.—image formation in a pinhole camera.

known as visual focusing. As you can see in figure 5-8, each point on
The ex posure is not made through the ground the copy reflects light rays in all directions, but
glass. Before he makes the exposure, the camera- since the pinhole is so small, only one ray from

man swings the ground glass out of the way and each point on the copy can pass through it to
then moves the film holding device into its  reach the film. If you think of the copy as
place. On darkroom cameras, the film holding consisting of millions of these tiny points, each
device usually consists of a grooved metal door, reflecting a light ray to a corresponding point on
called a vacuum back which holds the film the film, vou can understand better how these
perfecily flat by suction. Some cameras are not points combine to form an image or likcness of
equipped with vacuum backs. On these. the film the original copy on the film.
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57.51
Figure 5-8.—How light rays are reflected from a
point on the copy.

Unfortunately the pinhole camera has little
practical value because of the extreme length of
time required to expose the film. Of course, you
can cut down exposure time by making alarger
pinhole. The larger opening will let in more
light, but it -will also cause the image to be
blurred, because it will allow more than one ray
from each point on the copy to enter the
camera, and this will cause the rays to overlap
on the film.

Image Formation with a Lens

When you use a larger opening, you must have
some means of controlling the light rays—and
that is where the lens comes in. The lens is a
piece of optical glass, scientifically ground to
catch the light rays reflected from each point on
the copy and bend them so they will come
together again at a point inside the camera.

You have already seen that light rays travel
through the air at approximately 186,000 miles
a second. But when they strike the lens, the
resistance of the glass changes their speed and
causes the oblique rays to bend, as shown in
figure 5-9.

As you can see in figure 5-10, the lens is
capable of receiving numerous light rays from a
single point and bending them so that they will
all converge or come together again to form a
similar point behind the lens. The diagram in
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LIGHT RAYS STRIKING THE
LENS OBLIQUELY (AT AN
ANGLE) ARE BENT BY THE
‘LENS.

RAYS STRIKING THE LENS PER-
PENDICULARLY WILL NOT BE
BENT ALTHOUGH THEY WILL BE
SLOWED DOWN CONSIDERABLY.

57.52

Figure 5-9.—Refraction of light. It is upon this principle

that the design of photographic lenses is based. The

extent of refraction depends on the slant at which the

light strikes the lens, on the composition and color of

the light, and on the difference in optical density
between the lens and the air.

figure 5-11 shows how this principle is applied
to forming an image on the film.

If you will study the diagram for a minute,
you will see how a group of rays emanating from
a point at the top of the subject pass through
the lens and converge behind it to form a single
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Figure 5-10.—The lens can capture any number of rays

emanating from a single point on the copy and bend

them so that they will come together again to form a
similar point inside the camera.

coPY IMAGE

HOW LIGHT RAYS FROM ONE POINT ON THE COPY CONVERGE TO
FORM A SIMILAR POINT ON THE FiLM.

coPy IMAGE

V

HOW LIGHT RAYS FROM TWO POINTS ON THE COPY CONVERGE TO

FORM TWO SIMILAR POINTS ON THE FILM. THE OVERALL IMAGE IS

FORMED ON THE FILM BY SETS OF LIGHT RAYS, SUCH AS THESE,

REFLECTED FROM THE MILLIONS OF TINY POINTS THAT COMBINE
TO MAKE UP THE ORIGINAL COPY.

57.54
Figure 5 11.—Image formation by a lens.

point on the film, and how multiple rays
emanating from a point at the base of the
subject pass through the lens and converge to
form another point on the film. The diagram is
simplifi~d for the sake of clarity. Actually, the
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lens can capture any number of rays emanating
from each point on the copy and bring them
together again to form similar points inside the
camera. As in the case of the pinhole camera,
the overall image or likeness is formed on the
film by sets of rays reflected from the millions
of tiny points that combine to make up the
original copy.

A simple lens, like the one shown in the
diagram cannot form a sharp image however,
because the light rays passing through its edges
are bent more than those passing near the
center. Therefore some of the rays coming from
a particular point on the copy do not meet at
the same point on the film, and this causes a
slight fuzziness. Lens manufacturers correct this

fault by combining lenses that spread the light

(negative or divergent lenses) with lenses that
cause the light rays to converge or come to a
point (positive or convergent lenses). (See fig.
5-12.) Two or more of these individual lenses
(called elements) are fitted together in a metal
tube known as the lens barrel. The entire
assembly is then referred to as the lens. (See fig.
5-13.)

Focusing

You have just seen how the light rays from
the copy pass through the lens to form an image
at a point inside the camera. If you will look at
figure 5-14 for a moment, you will see that if
the light rays come from an object near the
camera, they focus or come to a point a
considerable distance behind the lens. If the
object is moved farther away from the camera,
the light rays come to focus closer to the lens. If
the object is moved far enough away from the
camera (approximately 600 feet) the lens is said
to be focused at an infinite distance or infinity
and the imagze will form at the closest possible
point behiud the lens.

From: this you can see that when you focus a
lens, only those objects that are a specific
distance from it will be in absolute focus.
Objects farther away or closer to the camera will
be slightly fuzzy, although the distortion may be
so slight that the eye will not notice it. The
ability of the lens to produce (at one setting) a
reasonably sharp image of several objects at
varying distances from the camera is known as

R S L RN IO
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DOUBLE CONCAVE
LENSES RESEMBLE
TWO PRISMS TIP TO
TIP. THEY ARE
CALLED NEGATIVE
LENSESBECAUSE
| THEY DISPERSE OR
SPREAD LIGHT RAYS.

DOUBLE CONVEX LEN-
SES RESEMBLE TWO
PRISMS BASE TO BASE.
THEY CONVERGE OR
BRING THE RAYS TO
A POINT AND SO THEY
ARE CALLED POSITIVE
LENSES.

Figure 5- 12.—-Types of lenses.

GOERZ ARTAR LENS GOERZ GOTAR LENS

57.5€X
Figure 5-13.—Process camera lenses.
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FILM
FILM
WA
LIGHT RAYS
FROM INFINITY
____________ - FiLm
A\
‘ . FOCAL
LENGTH
67.57

Figure 5-14.—Light rays coming from a distant object
come to focus at a point closer behind the lens than
those coming from a near object. When the lens is
focused on an object 600 or more feet away, itis said
to be focused at infinity, and the image will form at
the closest possible point behind the lens. The
distance from this point to the center of the lens is
known as the focal length of the lens.

depth of focus. Depth of focus (also called
depth of field) is not as important in process
camera work as it is in other types of photo-
graphy, because you are shooting flat copy, all
portions of which are the same distance from
the film. But it does allow you a slight tolerance
when you are setting up the camera, particularly
when you are focusing for reductions.

Of course, the process cameraman is con-
cerned with size as well as sharpness of the
image. You have already seen that when the
copyboard and ground glass are focused at the
same distance from the lens, the image formed is
the same size as the original copy. If the
cameraman wishes to enlarge the image, he
moves the lensboard away from the ground glass
and then moves the copyboard into focus. If he
wants to reduce the image, he moves the
lensboard closer to the ground glass and then
adjusts the copyboard. (See fig. 5-15.)
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Figure 5-15.—As the lens is moved away from the film,
the image area grows larger and the area of copy that
the lens can cover is reduced. As the lens is moved
toward the film, the image area is reduced and the
lens can cover a larger copy area.

Focal Length

Lenses are usually classified by focal length,
speed, and degree of correction for distortion
and other aberrations. Focal length is simply the
distance from the optical center of the lens to
the point behind the lens where the sharpest
image is produced when the camera is focused
on an object at infinity. (See fig. 5-16.)

There are three factors which control focal
length: (1) the curvature of the lens surfaces, (2)
the kinds of glass used for the lens, and (3) the
separation of the elements of the lens.

There are many different methods of deter-
mining focal length, but we are not concerned
with them here, because focal lengths are deter-
mined by the manufacturers and stamped on the
lens barrel.

If you do not know the focal length of the
lens you are using, however, you can determine
it experimentally by setting the camera for a
same-size shot and then measuring the distance
from the copyboard to the middle of the lens
barrel. One half of this distance will be equal to
the focal length of the lens. If there are 32
inches between the copy and the opti.ai center
of the lens, you will know that your camera is
equipped with a 16-inch lens.

In process camera work, the size of the image
depends on the distance from the copy to the

'67.58X-
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Figure 5-16.—Process lens characteristics. You can use
the rated length of your lens for calculating purposes.
For approximate distances, the middle of the lens
barrel can be taken as a point for all measurements,
although in exact calibrations, two theoretical points
within the lens, known as nodai points must be used.

lens, the distance from the lens to the film, and
the focal length of the lens.

As the lens is moved away from the film, the
image area on the film grows larger and the area
of copy that the lens can cover decreases. The
opposite occurs when the lens is moved toward
the film. Lenses with long focal lengths have
greater covering power and produce larger
images than those with short focal lengths. For
example, if a 12-inch lens will produce an image
4 inches wide when the copyboard is a certain
distance from the lens, a 24-inch lens will
produce an image 8 inches wide using the same
distance from copy to lens. (See fig. 5-17.) In

>

Figure 5-17.—The size of the image in relation to the focal
length of the lens.
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other words, lenses with long focal lengths
include less copy area, but any object in that
area will appear larger on the film than it would
if photographed with a lens having a shorter
focal length.

Law of Inverse Squares

Lenses with long focal lengths can produce
larger images than those with short focal lengths
because they are capable of projecting a sharp
image farther into the camera. (See fig. 5-18.)
When the lens is moved away from the film, the
light is spread over a greater arca and the image
is enlarged.

But spreading the light weakens its intensity,
and the more it is spread, the weaker it becomes.
Look at figure 5-19 for a moment. If it takes 15
seconds to make a proper exposure when the
distance between the lens and film is 1 foot, it
will take 60 seconds (four times as long) to get
the same exposure if the distance is increased to
2 feet. This is due to the fact that when the
distance between the film and lens is doubled,
the light is spread over four times its former
area, and it is so weakened that it will take four
times as long to get the proper exposure.

Tripling the distance will enlarge the image
nine times and an exposure nine times longer
than the original will be required. This loss of
strength as the light travels through the air can

567.61X

Figure 5-18.—Lenses with long focal lengths have greater

covering power than the same type of lenses with
short focal lengths.
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THE TRAVEL OF LIGHT. (LAW
OF INVERSE  SQUARES).
STRENGTH OF LIGHT VARIES IN-
VERSELY AS THE SQUARE OF THE
DISTANCE FROM THE LIGHT SOURCE.
(IF THE DISTANCE FROM THE LIGHT
SOURCE 1S TRIPLED THE LIGHT BECOMES
9 TIMES WEAKER.)

57.62
Figure 5-19.—1llumination principles.

be expressed by a mathematical rule known as
the “law of inverse squares” which states that
“the strength of light varies inversely as the
square of the distance from the light source.”

You can compensate for this loss of light
strength in two ways. You can use a longer
exposure, as already mentioned, or you can use
a larger lens opening to let more light enter the
camera in the same amount of time.

Lens Diaphragm

Each lens barrel contains a device known as
the iris diaphragm. The diaphragm consists of a
series of thin metal or composition blades which
are so arranged as to form a circular opening in
the center of the lens barrel. This opening is
known as the lens aperture. By turning a collar
on the outside of the lens barrel, the cameraman
can adjust these blades to increase or decrease
the size of the aperture and thus regulate the
amount of light entering the camera. (See fig.
520.)

F-Numbers

You have seen in figure 5-17 that when the
distance from the lens to the copy remains
constant, a lens with a long focal length will
project the image farther into the camera and
create a larger image than one having a short
focal length. Of course, the farther the image is
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40.163
Figure 5-20.—The aperture setting is made by adjusting
the lens diaphragm.

projected, the weaker the light becomes and the
exposure must be lengthened or the aperture
adjusted accordingly to produce the proper
exposure on the film.

To maintain the proper relation between the
amount of light let into the camera and the
distance it must travel once it gete inside,
photographers have adopted a scale of values
called fnumbers or fstops which show the
relation of the lens opening to its focal length.

The f-numbers are marked on the lens collar
and are used in setting the aperture. (See fig.
5-13.) Each f-number represents a fractional part
of the focal length of the lens. When the
cameraman sets the collar at /8, the diaphragm
will automatically form an opening in the lens
barrel that is 1/8 as wide as the focal length of
the lens. If the focal length of the lens is 16
inches, the diameter of the lens opening will be
2 inches. Similarly, setting the aperture at f/16
will mean 1/16 of 16 or a l-inch opening, and so
on.

Occasionally, the cameraman will find it
necessary to use a lens opening smaller than the
smallest lens aperture setting. To accomplish
this, he places a thin, metal blade, which has an
accurately drilled hole to the proportion of the
lens, in a slot in the lens barrel. The metal blade
is called a Waterhouse stop. The slot is some-
times called the filter slot, because it is also used
for the insertion of filters.

Lens Speed

The smallest f-numbers represent the largest
apertures. Beginning with f/1, each succeeding
major f-number is determined by multiplying by
1.4 (the square root of 2). Thus you have f/1,
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f/1.4, £/2*, £/2.8, /4, £/5.6, /8, f/1 1, f/16, /22,
f/32, f/45, f/64, £/90, and so on. These are

" known as the major f-numbers or stops. An

f-number falling in between these major stops is
known as an intermediate stop. All cameras do
not have the full range of f-stops. The f-numbers
on the high speed cameras used by sports
photographers, for example, may range from f/1
through f/22, while the numbers on a process
camera may begin at f/8 and run through £/90.
The speed of the lens is determined by the

- largest f-number that can be used with it. A lens

with an f/]1 opening is faster than one with a
maximum opening of f/8 because the f/1 open-
ing is relatively larger and lets in more light
thereby reducing exposure time.

For many years, it was believed that greatei
detail and sharpness was obtained from process
camera lenses when they were stopped down to
the smaller aperture settings. Tests have proved
that the sharpest image is realized when the lens
is stopped down one or two stops from the
largest lens opening. For example, if the camera
you are operating has a f/11 lens, the lens
aperture setting should be set at f/16 or f/22 for
a same-size cxposure. When the aperture setting
is /45 and smaller, the tests show that there is
considerable loss of detail and sharpness.

The length of an exposure depends to some
extent on the lens aperture setting. Using the
next larger or smaller major lens opening either
halves or doubles your exposure time. For
example, a 10-second exposure at f/l11 will
require 20 seconds at f/16 or 5 seconds at /8. If
you will study figure 5-21 for a moment, you
will see that the f/16 aperture is only one-fourth
as large as the f/8 opening. Therefore, it lets in
only one fourth as much light and the exposure
time must be increased four times to produce
the same effect on the film.

The following table shows the relative ex-
posure times required for the major lens open-
ings.

*In some cases the numbers are rounded off to the
nearest whole number.

Q

57.63

Figure 5-21.—~Comparison of lens openings. An #/8

aperture on a 16-inch lens is approximately 2 inches

wide and an /16 opening is 1 inch wide. Therefore,
the /8 opening has four times the area of the $/16.

F number 8 11 16 22 32 45 o4
Relative
exposure 1 2 4 8 16 32 64
time in
seconds

Figure 5-22 illustrates the comparative areas
of the lens stops.

Lens Diaphragm Control System

The basic exposure time and aperture setting
for same-size (1:1) work varies with the speed of
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Figure 5-22.—~Comparative areas of lens stops.

IR N R T A
ERCARE VM "




Chapter 5S-PHOTOGRAPHIC EQUIPMENT

the film and the particular camera set-up you are
using. A series of test exposures will determine
the basic exposure time and aperture setting for
the camera you are operating.

As you have seen earlier in this chapter. the
intensity of light received by the film varies as
the distance between the lens and the film is
changed. A change in film-lens distance occurs
when the camera extension is changed for an
enlargement or reduction of the original copy.
The purpose of the lens diaphragm is to open or
close the lens aperture, thereby regulating the
amount of light the film receives. The amount of
time of the exposure remains the same regardless
of the camera extension.

There are several types of diaphragm control
systems, but the one shown in figure 5-23 is
typical of those found on many process cameras.

57.65X

Figure 5-23.-Diaphragm control system. There is @

separate scale for each major f-stop. |f the cameraman

is using f/22 as the basic aperture for a line shot and

the copy is to be shot twice size, he would set the
pointer at 200% on the £/22 scale.

It consists of a pointer which is attached to the
lens collar and a metal plate which is attached to
the lens barrel. The plate has a series of
scales—one for each major f-stop—and each scale
is graduated to show percentages of enlargement
or reduction. The cameraman determines the
percentage of enlargement or reduction with a
scaling wheel, like the one shown in figure 5-23.
He then simply moves the pointer to the proper
place along the selected f-stop scale. Since the
pointer is attached to the lens collar, the
aperture is set automatically.

Shutters

Process cameras are equipped with a shutter
which opens to admit light through the lens or
closes to stop the passage of light. The shutter is
located behind the lens and is electrically
operated. It is connected to a timer which is set
for a predetermined length of time. When the
starting button on the timer is pushed, the
shutter and the camera lamps are simultaneously
activated. When the time of the exposure has
expired, the camera lamps are turned off and the
shutter automatically closes.

Some cameras are equipped with a light-
integrating device, consisting of a photoelectric
cell which is attached to the copyboard and
connected to a control unit by wires. The
photoelectric cell measures the amount of light
falling on the copy and transmits electrical
impulses to the control unit where they are
registered on a timing device that automatically
closes the shutter and turns off the lights to end
the exposure after the required time. (See fig.
5-24.)

Some of the older process cameras are
equipped with other types of shutter releases,
such as an air bulb which the operator squeezes
to open the shutter and squeezes again to close
it. There are also process cameras that do not
have shutters. On these cameras, the operator
controls the length of the exposure with a
light-proof cap (called the lens cap) which fits
over the end of the lens barrel. He removes this
cap to make the exposure, and after the required
time, he replaces it to bring the exposure to an
end.
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Figure 524.—Light integrating device.

Lens Aberrations

A single lens, such as the ones shown at the
top of figure 5-12, cannot form a sharp image
because it cannot bend all light rays uniformly.
The light rays passing through the outer edges of
the lens arc bent more than those passing near
the center, for example, and they will not meet
at the same point.

Rays of certain colors are also bent more than
others. (Sce fig. 5-25.) If you look at printed
matter through a magnifying glass, you may find
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Figure 5-25.—~Convergence of colored rays from white
light.

colored outlines around the letters. These out-
lines are titere because the lens does not focus all
colors on the same plane. As you know, white
light is composed of a series of colored waves,
some of which are longer than others. Colors of
the shorter wave lengths are bent the most as
they pass through the lens and colors of the long
wave lengths are bent the least. Since these rays
do not come together at a single point, they
tend to overlap and create a blurred or outlined
image.

These lens defects are known as aberrations.
There are several types of aberrations common
to all lenses:

I. Chromatic aberration, as you have just
seen, is the inability of the lens to focus all
colors on the same plane. (See fig. 5-25.) You
can minimize it by using a smaller lens aperture,
or the manufacturer can correct it by using a
combination of lenses made of different types of
glass. Crown and flint glass are generally used for
this purpose, and the lenses are ground so that
they bend the light rays in opposite directions.
One spreads the light while the other brings the
rays together to a point. This combination
czauses the longer wave lengths to be refracted
more sharply and the shorter wave lensths to
have less refraction so that most chromatic
aberration is cancelled out before it reaches the
film. Lenses corrected to bring two of the
primary colors together on the same plane are
known as achromatic. Lenses corrected to focus
all the primary colors are called apochromatic
lenses.

2. Spherical aberration occurs when the light
rays passing through the outer edges of the lens
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focus on a different plane from those passing
through the center. This causes the edge of the
image to be out of focus when the center is
sharp and vice versa. (See fig. 5-26.) The
manufacturer corrects this condition by
combining positive and negative lenses, by
calculating suitable curvatures for each lens
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57.66
Figure 5-26.—Lens aberrations.

element, and by varying the thickness and
separation of the elements. Stopping down the
lens with the iris diaphragm will also reduce
spherical aberration.

3. Coma is characterized by fuzziness along
the margins of the image due to the light rays
forming ovals (pointing to the center of the
image) instead of points. It is caused by the
unequal refracting power of the different areas
of the lens. As you know, the image of a point
of light is formed by numerous light rays which
are refracted through a relatively wide portion
of the lens. In order for them to form a sharply
defined point of light inside the camera, the rays
which pass through the outer edges of the lens
must come to focus at exactly the same point in
the focal plane as those passing through the
center of the lens. When a lens is causing coma,
rays of light emanating from a point on the copy
which is not in line with the center of the lens
(lens axis) pass through the center of the lens to
form a well-defined point, but those rays passing
through the outer portions of the lens do not
converge to form a single point. Instead, they
form several overlapping points, and this creates
an egg- or pear-shaped blur along the margin of
the image.

Coma can be corrected by the use of a
combination of negative and positive lenses, and
it can be minimized by stopping down the lens.

4. Astigmatism is the inability of the lens to
project a sharply-focused image of both
horizontal and vertical lines on the same plane.
When this aberration is present, the lens
seemingly has two focal lengths—one for the
horizontal lines and another for the vertical
lines, especially when these lines are in the
margins of the image. For example, if you were
photographing a crossmark (+), you would find
that the vertical line would be out of focus when
the horizontal line was focused and vice versa. If
you adjust the focus between the horizontal and
vertical focuses, the image of the crossmark will
be slightly blurred, but the lens will form its best
image at this distance. You can reduce the blur
somewhat by stopping the aperture down and
using only the center portion of the lens.

Astigmatism is corrected by the use of a
combinaiion of lenses of different kinds of

T3




P rEt e

LITHOGRAPHER 3 & 2

optical glass. When lenses are corrected for
astigmatism and chromatic aberration, other
aberrations are co.rected simultaneously. How-
ever, it is difficult o eliminate astigmatism and
at the same time retain a flat field, so thereis a
negligible amount of aberration in even the best
lenses.

5. Curvature of field causes the center of the
image to be out of focus when the margins are in
focus and vice versa. It is due to the fact thata
curved lens cannot form a perfect image at all
points on a flat surface. The usual compromise
with such lenses is to focus midway between the
two extremes and reduce the size of the aper-
ture. The manufacturer corrects this aberration
by combining positive and negative lenses of
varying radii of curvature. When the lens has
been corrected in this manner during manufac-
ture, it is said to have a flat field. The best
modern lenses have a noticeable degree of this
aberration however, when used with large aper-
tures.

6. Distortion causes the straight lines of the
image to appear curved, particularly along the
outer margins. It is due to the fact that some
areas of the lens magnify more than others.
Since the lines are bent in one direction if the
aperture is placed in front of a simple lens and
are bent in the opposite direction when the
aperture is placed behind the lens, it is possible
to correct this form of aberration by placing the
aperture in the center of the lens barrel between
the lens elements.

Flare

Flare or hot spots are necbulous patches of
light caused by internal reflections in the lens.
Occasionally they originate from spots within
the lens mount where the blacking has worn off.
You can have these spots repainted to eliminate
future trouble.

Flare may also be caused by the lens itself.
When the light strikes the first element in the
lens, part of it goes through and part of it is
reflected. Similasly when it strikes the next
element, part of it goes through and part is again
reflected. This time the reflected light bounces
from the second element back to the first and

Q

from therc it is reflected again back to the
seccend. Part of it may eventually get through to
form a ghost or flare on the negative. (See fig.
5-27)

Some flare is present in all lenses, but you can
reduce it by the use of a lens hood, a dull, black
lensboard, a dust-free lens, or a change in the
angle of lighting. Lenses are often coated with a
chemical solution to reduce optical flare.
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Figure 5-27.—How ghosts are formed in the lens barrel.
Center arrow indicates path of light forming image.
Broken line represents reflected light.

Care of the Lens

The lens is an extremely delicate piece of
equipment and must be handled with great care.
Never touch it with your fingers. as fingerprints
will cause loss of definition on the negative.

You may brush dust particles from the lens
surface with a camel’s hair brush, and clean it
occasionally with soft tissue (called lens tissue)
moistened with a small amount of commercial
lens cleaner. Do not use alcohol, polish, or other
solvents on the lens.

Never take the lens apart for cleaning; that is
a job for the manufacturer.

Lenses should not be stored in places where
they are apt to be exposed to extreme tempera-
ture changes, nor should they be left exposed to
light or air. Always close the filter slot and place
a cap over the lens barrel when the camera is not
in use.

FILTERS

Although filters are not a part of the camera
proper, their use is so closcly connected with the
lens that they will be discussed at this point. The
standard stocked filters used in the Navy consist
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of a sheet of colored gelatin ~~mented between
two layers of optical glass. These filters may be
inserted into a wooden frame mount which slips
over the lens barrel and is locked in place with
three setscrews. (See fig. 5-28.) There are other
types of filters that do not require a separate

57.707
Figure 5-28.—Process camera filters and holder.

mount.ing attachment. You can insert these
filters into the filter slot in the Iens barrel.

Filters are used to alter the color and
intensity of the light for color correction and (in
process color work) to separate the primary
colors of the copy.

If you look at a colored picture through a
blue filter. you will notice that the filter
practically ncutralizes the blues in the picture.
while making the yellows louk darker so that it
will be easy to photograph them. Similarly a red

i13

filter will cancel out the reds in the picture. but
will make the greens look black.

Yellow filters are frequently used for photo-
graphing colored copy. Yellow absorbs blues and
some of the violets and gives the negative a more
balanced appearance. Yellow filters are also used
in copying old papers or photographs that are
yellow with age, because the yellow filter causes
the yellow background to photograph as white.

Colored filters always absorb a part of the
light reflected from the copy. Therefore alonger
exposure is necessary when they are used. The
number of times by which the exposure must be
increased when a filter is used is known as the
filter factor. The exposure time varies not only
with the color of filter being used but with the
type of film and the nature of the light as well.
Normally, the film_manufacturer supplies this

§7.71X

A. Lensboard frame. K. Lensboard drive
B. Lensboard. assembly.
C. Lens turret, L. Tape rail.
D. 12" lens. M. Shutter switch.
E. 16" lens. N. Storage compartment
F. Track. for lens.
G. Guide. O. Bellows.
H. Lensboard lock, P. Bellows supportrod
J. Copyboard drive {keeps bellows from

assembly. sagging).

Figure 5-29.—Lensboard on a darkroom ~amera,
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information on the film container or on an
information sheet which is enclosed in the box.

Filters may throw the image out of focus, so
final critical focusing for exact size and
sharpness should be made on the ground glass
after the filter is in position. Figure 7-11 lists the
numbers, colors. and other information regard-
ing some of the filiers used by the Navy. You

will find more information on filters in Chapter
7.

CAMERA COMPONENTS

There are many makes of process cameras,
but no one type is used exclusively throughout
the Navy. Units of the fleet and shore cstabiish-
ments arc generally permitted to install the type
of camera they consider best suited to their
needs. The illustrations on the following pages
arc iepresentative of the horizontal cameras
found in use today. Once you have leamed to
operate a particular camera, you can switch to
another type with a minimum amount of
instruction.

Lensboard

Figure 5-29 shows the lensboard on a camera.
The length of the camera bed and the distance

the copyboard and lensboard can be moved
limits the amount of enlargement and reduction
that can be obtained with a process camera. The
camera shown in the illustration has a 90-inch
bed and it is equipped with two aprochro:natic
lenses, onc having a focal length of 16 inches
and the other, 12 inches. The 16-inch lens is
used for the general run of work, but the
12-inch lens may be used for enlargements or
reductions greater than thos¢ which can be
obtained with the lens having the longer focal
length.

If you will study figure 5-30 you will see why
the 12-inch lens is needed. The table shows the
distance from the lens to the film, the distance
from the copy to the lens, and finally the total
distance between the copy and the film. (These
distances are arrived at by using the formulas
listed on page 114.) The bed of the camer: 590
inches long and the total distance between the
lens and film cannot exceed this distance. As
you can sce in the illustration, it is possible to
enlarge or reduce the image 5 times without
exceeding the 90-inch distance when you are
using the 12-inch lens, but you cannot enlarge o7
reduce the image more than three times without
exceeding this distance when you are usiag a
16-inch lens.

Focal length of lens

Ratio of 12-inch 16-inch
enlarge- Lens Lens Total copy Lens iens Total Copy
ment or to to to to to to
reduction film copy film film copy film
100% 24" 24 48" 32" RYAM 64"
50% 8" 36" 54" 24" 43" 72"
200% 36" 18 a4" 48" 24" 2"
331/3% 16" 48" 64" 21.3" 64'" 85.3"
300% 48" 16" 64" 64" 21.3" 85.3"
25% 15" 60" 75" 20" 80'* 100
4009 60" 15" 7" 8o 20" 100"
20% 144" 72" 86.4" 1921 961" 115.2
500% 72" 14,41 86.4" 93" 19,2 115.2
57.563

Figure 5-30.~Comparison of the various copyboard and tensboard distances required for
tenses having 12-inch and 16-inch focal lengths.

o 114
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You can loosen the knob that secures the
turret and swing either of the lenses into
operating position when it is needed.

If you are required to secure your lens when
it is not in use, you can loosen the knob and
remove the turret completely. being careful that
the spring behind it does not slip out when this
is done You can lock the turret in the compart-
ment (N) shown in figure 5-29. When you
remove the lens in this manner always cover the
hole in the lensboard with tape to prevent dust
from entering the camera.

Each of the lenses in the turret is equipped
with a slot for inserting filters or Waterhouse
stops and each has a diaphragm that provides
openinge ranging from /11 to £/90.

The shutter on this camera is electrically
operated and is built in behind the lens. If you
wish to operate it through the timing device.
you simply set the dial on the timer for the
desired time. Then push the start button. At the
end of the time selected, the shutter will close
automatically and the lights will go off.

Of course, if you are focusing the camera on
the ground glass, you will not want to use the
timing device in connection with the shutter. In
this case you can switch the lights on separately
and then flip a switch on the centrol box at the
back of the camera to open the shutter. The
shutter will then stay open and the lights will
stay on until you flip the switches again.

In addition to the control box in the dark-
room, the shutter can also be operated with the
shutter switch (M) shown in figure 5-29 on the
side of the lensboard.

You can move the lensboard to the proper
position along the scale on the camera bed
during focusiag by tuming a handwheel at the
back of the camera. The handwhee! moves a
chain or gear to which the lensboard is attached.
Once the image is focused. you should lock the
lensboard in place with lever (H) shown in figure
5-29, so that no moveigent will occur during the
exposure.

The lensboard is similar on other makes of
cameras. However, you will find that some
cameras are not equipped with a lens turret. In
this case, the lens is simply screwed into an
opening in the lensboard, and a spare lens may
be kept locked in a compartment at the base of
the lensboard or elsewhere in the shop.

Some cameras are also equipped with controls
at the back which enable you to shift the
lensboard horizontally or vertically to center the
image on the ground glass during focusing.

Copyboard

Like lensboards, copyboards vary from one
typc of camera to another. In some cases, the
copyboard consists simply of a bed and a
hinged, glass cover. You should tilt it to a
horizontal position and open the cover when
you are inserting the copy to be photographed.
(See fig. 5-31.) After the copy has been posi-
tioned on the bed, you should close the cover
and swing the frame back to its vertical position
for focusing. When the cover is closed the bed
squeezes the copy against the glass cover (by
means of spring pressure) to flatten it and hold
it in place.

Reference lines are generally marked on the
felt or rubber surface of the copyboard to aid
you in centering and aligning the copy. If the
camera does not have these lines, you may
draw your own rciererce marks on linen or
paper and fasten it to the copyboard bed.

Some types of process camcras have a vacuum
pump which provides suction to hold the copy
flat in the copyboard. After the copy s placed
in the copyboard and the cover is closed, the
pump is turned on before the copyboard is tilted
to the vertical position. After the exposure has
been completed, the copyboard is retumed to
the horizontal pesition and the vacuum pump is
turned off before the glass cover is opened.

Always keep the glass of the .opyboard clean.
You can dust it with a soft camel’s hair brush
and clean it with a soft cloth and ammonia
water or a dilute solution of acetic acid and
alcohol. Never use dirty rags or razor blades to
clean the glass as they might scratch its surface.
If it is necessary to scrape the glass, use your
fingernail or a wooden or plastic scraper.

The copyboard can be moved along the
scale on the camera bed by means of a hand-
wheel at the back of the camera. Never move the
copyboard when it is in a horizontal position,
however, and do not leave it standing in a
horizontal position. Always be sure that the
glass cover is locked before you attempt to move
the copyboard back to its vertical position. The
glass may break if the cover swings open.

o 115
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Figure 5-31.—The copyboard in the loading pasition.

Bellows

Just behind the lensboard is an accordian-like
affair which forms a light tunnel from the lens
to the back of the camera. It is called the
bellows. (See fig. 5-32.) The bellows consists of
specially treated black cloth or leather attached
tn a series of wooden or metal frames. It is light
proof and flexible enough to allow for the
adjustment of the lensboard for proper focusing.
As you have already seen, the distance from the
film to the lens is often referred to as the camera
or bellows extension.

Q

You should inspect the bellows occasionally
to make sure that it is completely light tight,
since light leaks may spoil your negatives.

Ground Glass

The back of the darkroom camera is housed
entirely within the darkroom. It is made up of
several parts, including the ground glass, the
negative carrier, and the camcra controls.

The ground glass is usually mounted in a
hinged metal frame with its frosted surface in
the same optical plane as the film. Sometimes
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COPYBOARD

GROUND GLASS

VACUUM BACK

57.74(57C)X
Figure 5-32.—The darkroom camera ready for loading of the film on the vacuum back. The ground
glass is swung back to permit the vacuum back to close. The copyboard is in position for the shot.

the manufacturer leaves clear reference lines in sizes. Each channel is connected to a suction
the frosted surface of the glass to aid the line, and the suction is controlled by a valve.
cameraman in positioning and focusing the The vacuum should be applied only to the
image. (See fig. 5-32.) In critical focusing, the  channels for the film size you are using. Some
cameraman measures the image with a ruler to types of vacuum backs have a knob to vary the
see that it is of the proper size. and he examines coverage of the suction; others have slide levers
it with a magnifying glass (linen tester) to sec  on the reverse side which are positioned for the
that fine lines are focused sharply. Once the film size.
image is in focus. the camer: .an swings the The vacuum back in figure 5-32 will accept
glass out of the way (or removes it from the  many different sizes of film. If you are using an
camera) and positions the film carrier in its  odd s piece of film that doesn’t fit the
place. vacuum back, you can place small pieces of tape
along the edges of the film to hold it flat. Before
Vacuum Back closing the vacuum back, check to insure that
the film is in perfect contact with the vacuum
The vacuum back showr in figure 5-32 is a back. You can do this by looking at the film at
hinged. flat metal door with a series of rectan- an angle to catch any reflections from the
gular channels corresponding to standard film darkroom safelights. If there are reflections, you
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should adjust the suction or use tape to inake

good contact. .
The vacuum pump and motor require little

attention other than proper lubrication. It is
best to have the pump installed outside the
darkroom whenever possible.

Halftone Screen Holders

Most process cameras are also equipped with a
device for holding a glass halftone screen. Glass
halftone screens consists of two sheets of glass,
each having a series of parallel lines running
across it diagonally. The two sheets are
cemented together so that the lines cross each
other at right angles to form a checkerboard
pattern or screen.

The light is broken up as it passes through this
screen and it registers on the film as a series of
tiny dots. Since these dots are so small, they
blend together to create the illusion of con-
tinuous tone.

The halftone screen is not used for all types
of copy, it is generally used when the camera-
man is copying photographs or tone drawings
where he requires a negative with soft. graduated
tones rather than plain blacks and whites. But it
is not used when he is photographing line copy,
such as lettering or pen and ink drawings,
because line negatives must be crisp and sharp.

When the glass halftone screen is used, it is
always positioned a short distance in front of
the film so that the light must pass through it
during the exposure. When the screen is not
required, it is moved out of the way so that it
will not interfere with the light.

The screen is held in place at the back of the
camera by two adjustable bars. These bars may
be set to accommodate any size of screen. On
smaller cameras, the screen may be removed
from the camera when it is not needed. On the
larger cameras, the two bars are often attached
to a track that make it possible for the operator
to move it to the side - raise it out of the way
when it is not in use.

There are two types of glass halftone screens:
rectangular and circular. The rectangular screens
are the most common. They are used primarily
for black-and-white work. The circular screens
are used primarily for color-separations,
although they may also be used for black-and-
white work.

IToxt Provided by ERI

There is also another type of halftone screen
which has a base of acetate instead of glass. It is
called a contact screen, because unlike the glass
screen which is placed a short distance in front
of the film, this screen is placed over the film
and is held in direct contact with it by the
vacuum back.

You will learn more about halftone screens
and how they are used in chapter 8.

Focusing Controls

The copyboard and lensboard are moved into
position (focus) from the rear of the camera. To
find the focusing points, the cameraman uses a
scaling wheel to determine the enlargement or
reduction percentages of the copy he is photo-
graphing. Figure 5-33 illustrates a typical scaling
wheel. When the percentage has been deter-
mined the copyboard and lensboard are posi-
tioned with the handwheels shown in figure
5-34.

Metal tapes extend from the copyboard and
lensboard through an indicator window. The
tapes are inscribed with percentage markings to
indicate when the copyboard and lensboard are
in focus for the size desired. The tapes are read
through the viewing window. (See figure 5-34.)

To focus the camera for a same-size shot, each
tape is placed at the 100% marking. For an
enlargement of 25%, the tapes are set at 125%
and so on.

Many larger process cameras are equipped
with a vernier dial and counter, which is
electrically driven. To focus with this system,
the cameraman converts the percentages to a
series of numerals with a camera calibration
chart like the one in figure 5-35. If you study
the illustration, you will see that opposite the
25% in the percentage column, the setting for
the lensboard is 641.18 and the setting for the
copyboard is 5423.55. To position the lens-
board, press the switch that drives the board
until 641 appears on the revolution counter.
Then turn the small wheel with your fingers to
bring the proper “hundreds” reading into the
window. The same procedure is followed for the
copyboard setting. Vernier dials and revolution
counters are illustrated on figure 5-36.

The table shown in figure 5-35 is calibrated
for one specific lens. If you switch to a lens with
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57.81X

Figure 5-33.—-Scaling wheel.

a different focal length, you must use a different
table in determining your lensboard and copy-
board positions or you must focus on the
ground glass by sight.

An understanding of a simple focusing
formula will help you to find the positions for
your lensboard quickly when you are focusing
by sight. This formula is the same as that used in
marking the focusing controls for the camera.

Copy to lens = focal length X <l + l

magnification

119

Ground glass to lens
magnification)

focal length X (1 +

For example, if you are using a 16-inch lens
and have the camera set for a same-size shot, the
focusing distances would be calculated as fol-

Copy to Iens = 16 X

lows:
(4
inches

Lens to film = 16 X (1 + )= 16 X 2 =32
inches

16 X 2 =32
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57.708X

Figure 5-34.—Focusipg controls. The lenshoard is positioned by the left handwheel; the copyboard by the right
handwheel. Metal tapes extend from the copyboard and lensboard through the viewing window, which enables the
cameraman to accurately position them.
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2 227.05 513'1'%5

240 236.L6 5153.7h4

235 2L5.87 5146.00

230 255.28 5138.33
\-\__,\/\_,——-—\/\——.—-—\/‘
JMW\

27 637.41 5371.54

26 639.29 5396.48

25 611,18 5423.55
57.82X

Figure 5 35.—Lens calibration chart
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Copy to film = 32 + 32 = 64 inches.

Focusing distances for copy to be reduced

onc-half would be:

Copy tolens= 106 X{1 + 1 =16 X 3=48

inches 5

Lens to film= 16 X<I +%: 16 X 1= 24
inches K -

Copy tofilm=48+ 24 =72,

o




: l:
3 PArar

3.

2o L4

Chapter 5-PHOTOGRAPHIC EQUIPMENT

LENS =— 2
6 4 1 El—l
=
E-
copy E—¢
5 4 2 3 =
57.83X

Figure 5 36.—Vernier dials and counters.

Distances for copy enlarged 200 percent
(twice size):

Copy to lens = 16 X <1 +%>= 16 X 14= 24
. 2
inches

Lensto film=16 X (1 +2)=16 X 3=48
inches

Copy to film = 48 + 24 = 72 inches.

You can use the rated focal length of your
lens for calculating purposes. For approximate
distances the center of the lens can be taken as a
point for all measurements, although in exact
calibrations two theoretical points within the
lens known as nodal points, must be used. While
these formulas will help you to find the approxi-
mate positions for your copyboard and lens-
board, further focusing on the ground glass may
be necessary. Critical or precision focusing
should always be done with the lens opening
stopped down, and the image on the ground
glass should be examined with a magnifier.

RIC
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Camera Lamps

The sources of illumination of the copyboard
on a process camera are termed camera lamps.
The lamps may be attached to the copyboard
and travel with it, as shown in figure 5-31, or
they may be free standing units. The free
standing type are positioned according to the
position of the copyboard. You will see this
type of lamp in use at shore activities and large
commercial shops.

The principal requirement of the light source
is that it must produce an extremely bright
white light which is suitable for both color and
black-and-white reproduction. This type of light
is said to have a high actinic value, that is, it
readily affects the silver salts in the film emul-
sion. .

The most useful light sources for graphics art
reproduction are the carbon arc, the quartz
iodine lamp, the pulsed xenon lamp, and the
mercury vapor lamp. (See figure 5-37.)

The use of carbon arc lamps is gradually being
phased out in the trade. The other types of
illumination eliminate many of the shortcomings
of the carbon arcs. The arcs require a burning-in,
have minor fluctuations of light, and produce
gas fumes and an ash residue.

Camera lamps are placed into one of two
categories: the incandescent type or the eiectric
discharge (arc) type.

The pulsed xenon lamp, for example, is of the
arc variety. It consists of a tube of quartz glass
which is filled with xenon gas and has an
electrode at each end. The lamp is said to be
“pulsed” because it flashes 120 times a second,
although the light output seems constant to the
eye. The tubes may be fashioned as coils,
semicircles, or angles to fit particular require-
ments. For example, many of the new lamp
holders designed for exposing photo-offset
plates are fitted with coiled pulsed xenon tubes.

The iodine quartz lamp is of the incandescent
variety, but it bears little resemblance to the
conventional light bulb. It consists of a short
tube of quartz glass housing a coiled filament
which runs the length of the tube. In ordinary
incandescmt lamps, tungsten evaporates from
the filament and settles on the glass to gradually
darken the bulb. In the case of the iedine quartz
lamp, however, iodine vapor combines chemical-
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Figure 5-37.—Types of light sources used in litho shops.
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ly with the tungsten and causes it to redeposit
on the filament. This prevents the tube from
becoming tarnished with age. Although the
iodine quartz tube is very small (about the size
of a fountain pen) it puts out such an intense
light that it is particularly suited for use with
photolithographic equipment designed to
conserve space, such as vertical cameras.

You may also run across the short-arc lamp,
which differs from the pulsed xenon lamp in
that there is a shorter gap between the elec-
trodes in the tube and the tube has a bulge in
the center which corresponds to the location of
this cap. Short-arc mercury and mercury xenon
lamps are already on the market and short-arc
xenon lamps are in the experimental stage.
Although mercury lamps produce avery intense
light and are often used for black-and-white
work, they cannot be used for color work
because they do not contain all the colors of the
spectrum. They have no red radiation, for
example, and this causes all reds in the copy to
photograph as black. Xenon lamps produce a
light which more closely resembles that of
natural daylight.

Positioning the Camera Lamps

As a rule, the lamps are attached to the
copyboard and travel along with it. However,
they may be adjusted within certain limitations
to provide for even illumination. Figure 5-38
shows how the lamps may be positioned in
relation to the copyboard to prevent glare. To
check for even illumination, tum on the lamps
and hold an object centrally in front of the
copyboard. The light is balanced when the
shadows on both sides of the object have the
same tone. It may be necessary for you to adjust
one of the lamps in order to achieve this
balance.

You must remember, of course, that a change
in the lighting arrangement may affect the
amount of light being reflected from the copy
into the camera. If you shift the lamps, it may
be necessary for you to change your exposure
time. Exposure time should be calculated ac-
cording to the law of inverse squares. (See fig.
5-19.)

Some operators use exposure meters for
finding the light intensity on the copy to aid
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Figure 5-38.—Positioning camera lamps. Remember that

each change in the distance or angle of the lamps

affects the amount of light reflected from the

copyboard into the camera Exposures vary directly

as the square of the distance from the copy to the
lamp.

them in determining the proper exposure time.
You have also seen how light-integrating devices
attached to the copyboard determine the
amount of light reaching the copy and auto-
matically control the length of the exposure on
some cameras.

CAUTION

The light produced by the various types of
camera lamps can cause damage to the
human eye. Never look directly into the
lamp. When it is necessary to replace or
adjust the light source, ensure that the
power is off,

Illumination for Large Copy

You will notice in figure 5-38 that the camera
lamps are positioned at a 45 degree angle to the
copyboard. This is the generally accepted
“normal” positioning of the lamps. Another
generally accepted “nom” is a distance of 3 feet
from the lamp center (point of arc, midpoint of
xenon tube, and so on). Basic exposures are

e L.
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commonly calculated on this basis of illumina-
tion at 1:1 focus at an aperture of f/22. For
most work you will encounter, this positioning
of the lamps will prove satisfactory. However,
there may be occasions when you will be
required to photograph a large chart or other
piece of copy and the usual exposure will prove
unsuitable. This is commonly caused by uneven
lighting. As you can see in figure 5-39, light
from the outer edges of the copyboard must
travel farther to reach the film than light
traveling from the center. This causes the light
to be weaker along the edges and may result in
underexposure of these areas. You can correct
this condition by adjusting the camera to the
correct focus, using the normal f/22 aperture.
Then replace the copy with a sheet of white
paper. Keep the lamps at a 45 degree angle, but
move them towards the center until the light
beams from the lamps intersect in front of the
copyboard. Balance will generally be achieved
when the beams cross each other at a point
approximately one-third of the distance from
the copyboard to the lensboard. (See fig. 5-39.)
Inspect the lighting on the ground glass to see if’
it is even from the center to the outer edges.

It is wise to record this data for future
reference. Do not forget that the exposure time
will have to be adjusted to compensate fcr the
change in illumination.

VERTICAL PROCESS CAMERAS

Up to this point, the discussion in this chapter
has centered on the horizontal process camera.
Now let’s take a look at thc vertical process
camera and see how it compares with the
horizontal camera in principle and operation.

The Kenro camera, shown in figure 5-40, is a
typical vertical process camera. It is similar to
the horizontal camera in many respecis. The
position for the camera back is fixed, but you
can move the lensboard and copyboard during
focusing operations. Some models of this camera
will enlarge 200 percent and reduce 50 percent;
others enlarge 300 percent and reduce 66
percent. Of course, you can extend the range of
enlargement or reduction by using auxiliary
lenses, if necessary.
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Figure 5-39.—Whaen photugraphing large copy, you may

get better results if you move the lights until their

beams intersect at a point equal to one third of the
distance from the copyboard to the lensboard.

The copyboard will take copy up to 18" X
24" in size. The glass frame is hinged at the back
and can be opened for insertion of the copy.
You should position the copy according to the
reference lines on the bed of the copyboard. A
pressure back holds the copy tight against the
glass when the frame is closed.

Although the back of the camera is usually
equipped with a ground glass, which is removed
from the camera when it is not in use, focusing
is generally done mechanically rather than
visually. When focusing, you should use the
circular slide rule that comes with the camera to
find the percentage of reduction or enlargement
required. Once you have found the percentage,
you can consult a table to find the setting for
your copyboard and lensboard. Then tum the
handwheels on the focusing control panel (D),
shown in figure 5-40, until you reach the proper
numbers on the revolution counters.

This camera may be equipped with a vacuum
back or a stayflat back. if the vacuum back is
used, it cannot be removed from the camera for
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A. Copyboard

B. Lens

C. Light housing

D. Focusing control pane}

E. Camera back
F. Exposure control panel
G. Handle for adjusting angle of lighting

57.86X

Figure 5:-40.—Vertical process camera.

loading, so the camera must be housed in the
darkroom. If the stayflat back is used. the
camera can be housed in a separate room.
because the stayflat back is detachable and may
be taken to the darkroom for loading.

Some models of this camera will take film as
large as 18" X 24", and others take film sizes up
to 14" X 18",

This camera is not cquipped with a glass
halftone screen, but you can use a contact
screen at the back of the camera in direct
contact with the film when you are shooting
tone copy.

IToxt Provided by ERI

The camera nhghts are contained in the
housings (C). shown in figure 5-40. On some
cameras. each housing has three sockets. Three-
hundred watt flood lamps are used in the end
~ockets and a ruby (or blue) safelight is used in
the two center sockets. A switch on the control
pancl (F) enables you to operate the center
lights independently from the others when you
are setting up the camera in the darkroom
before the expostre.

Some cameras use a different lighting system.
On these cameras, lighting is provided by four
500-watt jodine quartz lamps and an intensity
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booster. You can set the lights for normal or
intense lighting with a switch on the control
panel. You should use normal brightness during
focusing; then turn the lights to high during the
exposure.

Handles on the housings enable you to change
the angle of the lights, if necessary, to provide
for more even illumination.

A device known as the Density Modulator is
available for Kenro cameras. It consists of a
lighting system located inside the copyboard so
that light passes through the copy as the job is
being photographed. This is designed to
eliminate shadows from creases, paste-ups and
overlays, making it unnecessary to touch out
shadow lines on negatives. It also provides back
lighting for copying film positives and color
transparencies.

The Density Modulator has its own reset
timer control and relay circuits. It can be
operated independently or synchronized with
the standard lighting system of the camera.

AUTOMATED CAMERAS

Automatic cameras are now on the market
which enable the cameraman to load the film,
make the exposure, and develop the film in one
continuous operation.

Some of these cameras are fed from a roll of
film, the film being automatically cut to the
proper length before each exposure; others use
regular sheet film. The operator selects the size
of film, which is automatically brought into
contact with the vacuum back. If tone copy is
involved, he moves a glass or contact halftone
screen into place. He then sets ihe lens aperturc
and makes the exposure. After the exposure, he
flips a switch to set the camera on automatic
feed.

A film transporting device picks up the
exposed film from the vacuum back and carries
it to an automatic film processor located in the
darkroom. The processor automatically de-
velops, fixes, washes, and dries the film in a
cycle of about 10 minutes. Film can be fed into
the processor as fast as exposures can be made.
The camera controls are located outside the
darkroom and the rrocessor can be positioned
to deliver the dried negative either inside or

outside the darkroom. An automated camera is
shown in figure 541.

There is another type of camera which
produces a plate directly on a specially coated
platc material and does not require a negative. It
will be discussed in the chapter on platemaking.

Darkroom Equipment

With few exceptions, all photographic
processing is done in a light-tight room common-
ly called a darkroom. There are usually two
lighting systems in a darkroom: a normal circuit
which is used when film is not being processed,
and another circuit which has special lights that
must be used when film is being processed. The
term safelights is used to describe these lights.
They will be discussed in greater detail later in
this chapter. Figure 5-42 shows a floor plan of a
typical darkroom.

Since photographic materials and processing
are readily affected by changes in temperature,
an air-conditioned darkroom is desirable. If
air-conditioning is not available, the darkroom
should be serviced by a filtered blower and a
fresh air vent. Another requirement for a proper-
ly equipped darkroom is fresh running water.

The darkroom also serves as a storeroom for
photographic materials. Since film must be kept
cool, many darkrooms are equipped with a
refrigerated storage system.

57.589X
Figure 541.—Automated camera.
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Figure 5-42.—Floor plan of a typical darkroom.

The following pages discuss the various types
of equipment found in darkrooms used for
process photography.

Darkroom Sinks

The sink shown in figure 5-43, is where the
film is processed. As you can see, there is room
for three trays of processing solutions and to the
right side there is a viewing glass where the
negatives may be examined. The area at the
bottom can be used as a storage area.

Another type of darkroom sink is the
temperature controlled model. This type is
preferable, because it ensures that a constant
temperature of the processing solutions is main-
tained. In addition, the temperature controlled
sinks have a refrigerated compartment below
where film can be kept.

All darkroom sinks should be thoroughly
cleaned at the end of each day. Many expensive
sinks have been ruined because they have been
neglected. The water bath in the sink collects
chemicals which will corrode if it is allowed to
stand. Never attempt to adjust the refrigerating
system of temperature controlled sinks. That is a
job for the engineering or repair department
-personnel.

Always make sure the power is secured when
the sinks are empty. Viewing attachments must
be inspected often for leaks that would allow
water to reach the wiring and cause an electrical
hazard.

ERIC
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Film Processors

Many large shops use film processing
machines similar to the one shown in figure
5-44, to process the film automatically. These
machines were mentioned earlier in connection
with the automated camera. However, they are
not a part of the camera. They are a separate
unit and may be used in any darkroom.

Afte- the film is exposed, the operator re-
moves it from the camera and inserts it into a
slot in the processing machine. Rollers or belts
then catch the film and draw it first through a
tank containing developer, then through a fixing
bath, and finally through a rinse tank of plain
water. The film then enters a drying section
where it is diied with warm air before it is
ejected through a slot on the other side of the
machine. The entire process takes from 2 3/4 to
32 minutes depending on the type of processor
and kind of film being processed. The average
time for litho film is about 6 minutes.

Densitometers

Many darkrooms, panicularly those which
produce a large volume of halftone negatives or
color scparation work, are equipped with an
instrument called a densitometer. (Sce fig. 5-45.)
A densitometer is used to measure accurately
the density (darkness) of negatives or opaque
copy, such as photographs.
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Figure 5-43.—One type of darkroom sink where film is processed.

Areas of the negative or photograph are light
or dark according to tht den.ity or concentra-
tion of the small. black. mctaitic silver particles
deposited on an acetate or paper base. 1f they
are extremely concentrated. they will credate a
dark tone with high density, aud if they are
sparse, they will create a light tone with low
density. When you are working with opague
copy, such as a photograph. the density 15 called
“reflection density” because you are dealing
with the amount of light reflected from ‘he
image areas of the print, In the case of film. the
density is called ““transmission density’ becatise
you are dealing with the amount of light passed
or transmitted through the silver deposit on the
film. (When working with halftones. the density
is sometimes called the “integrated tone Jden-
sity”, because it depends not only on the sz
and opacity of the dots, but also on the JJear
space around them. The density of the mdivid-
ual dots on the negative might read os high o

Aruitoxt provided by Eic:
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3.0 on u densitometer. but the transparent, open
spaces atound  the dots subdues their tone so
that the integrated tone density will be con-
siderably less. A 90 percent highlight dot, for
example, may have an integrated tone density
reading of 1.0 and the reading for a 10 percent
shadow dot may be 0.05.)

The densitometer is an instrument designed to
nwasure these different tone arcas .nd express
the measurements in numbers which can be
duplicated. if necessary. You can determine the
density range of a negative, for example, by
taking a reading in the extreme highlights and
extreme shadows and  then subtracting the
shadow reading from that of the highlights.

Some densitoreters are designed to measure
the trensmission densities of negatives, some are
designed to measure the reflection densities of
opague capy, such as photographs, and some are
dosigned to measure both. These *“‘combination
densitometers’. as they are called, are generally
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Figure 5-44.—Film processor.

used in the camera department, since the
cameraman deals with both negatives and
opaque copy. Densitometers can be divided into
two general categories: visual (or optical) and
photoelectric.

Visual Densitometers

The visual densitometer is simple in design
and of relatively low cost. It consists of a system
of lenses and mirrors which bring together the
tone to be measured and a control tone, which is
used for comparison purposes. The operator
adjusts the control tone until the two tones
match and then reads the density from a scale.
Although it is simple to operate, it is not
considered as accurate as the electronic densi-
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tometer, because it depends largely on visual
judgment.

Photoelectric Densitometers

Photoelectric densitometers are so-called be-
caustc they depend on a photoelectric cell or
similar detector to determine the intensity of
the light. For transmission density measure-
ments, the negative is placed between a beam of
light and the detector and the reading is taken
from a meter calibrated in density values. To
measure reflection density, the copy is il-
luminated, then the detector koad is passed over
the areas to be measured, and a Jirect reading is
taken from the meter. Most photoelectric densi-
tometers, are of the combination type.
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Figure 545.—Densitometer.

Practical Application

The densitometer is used extensively in half-
tone color separation work. You have already
z=en how to find the density range of negatives
by taking readings from highlight and shadow
areas and subtracting one from the other. The
density range should not vary beyond certain
limits from one negative to another in a set of
balanced color-separation negatives.

In black-and-white work, the cameraman can
use a reflection densitometer to find the density
range of the copy and use this as a basis for
determining his exposures. In map and chart
work, the densitometer is used to measure the
various tints which are used to designate depth
or elevation. It is relatively easy to identify a 50
percent tint (when you are using a conventional
screen), because the dots are square, but if the
cameraman attempts to judge other tints by eye,
he may find that he is off by as much as 10
percent. For this resson, the densitometer is
required to ensure uniformity and accuracy.

The densitometer shown in figure 5-45 is a
photoelectric model, similar to the type a
cameraman uscs to determine the density of a
negative. Before taking his reading, he calibrates

Q

the densitometer with a test strip of known
density values. The negative tc bte read is placed
between the light and the detector. The result-
ant reading is obtained from the meter scale,
which is calibrated in density values. Some
models eliminate the meter scale by giving the
density value in digital form. The resultant
density value is flashed upon a small screen with
this type of densitometer.

It is possible to remove the head containing
the photoelectric cell from some densitometers
and move it to various positions on the copy-
board or ground glass of the camera to check for
even illumination. It can also be used as an
fllumination meter in calculating filter factors
and exposures.

Besides its use in the camera department, the
densitometer may also "¢ used in the pressroom
and plate-making ro¢  and for evaluating
colored inks and papers.

Safelights

Film is sensitive to almost every kind of light
if exposed to it long enough. For practical
purposes, however, you can use certain colored
lights in the darkroom. These lights are called
safelights. The type of safelight required
depends on the kind of sensitized material you
are handling. (See figure 5-46.)

Since photographic materials cover a wide
range of sensitivity to light and color, a cor-
responding series of safelights is needed. The red

57.92

Figure 5-46.—-Safelights.
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(series 1) filter can be used with certain films
that are sensitive only to violet and blue colors.
{These films are known as monochromatic or
color-blind films.) Other films coated with
orthochromatic emulsions are sensitive to all
colors except red and can be handled safely
under a red (series 2) or a light red (series 1 A)
safelight. Panchromatic film emulsions are sensi-
tive to all colors and should be processed in total
darkness. (Panchromatic film may be inspected
under a green light (series 3) after the first few
minutes of processing.) Orange and yellow-green
lights are usually safe for photographic paper.

If you are in doubt as to whether the safelight
that you are using is safe for a given type of
film, check the specifications printed on the film
box. Always keep your work at least 3 feet away
from the safelight. Light leaks, high-wattage
bulbs, and bleached lamp filters may fog the
film.

Ruby or amber light bulbs are sometimes used
for general lighting (depending on the purpose
of the darkroom). They should be placed high
on the bulkhead or overhead. They are not safe
as safelights, but will not cause appreciable
damage if you keep the work at a satisfactory
distance from them.

Film Cabinet

The film cabinet, shown in figure 5-47, is
typical of those used in shipboard darkrooms. 1t
has four light-tight drawers for storing open film
and a cabinet beneath for packaged film storage.
The top is often fitted with a paper cutter.

Film Dryers

After developing and fixing the negatives are
washed in plain water. When the washing is
completed, the film must be dried. In small
shops, film is dried by hanging it with clips or
pins to a line much the same as you would hang
clothes from a clothesline.

Many Navy shops are now installing film
dryers. The Dryedge film dryer shown in figure
5-48 will take film as small as 4"’ X 5" and as
large as 20"’ wide by any length. It is capable of
drying a sheet of 20"" X 24" film in 24 seconds.
Yt does not have a regular heating unit; however,
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Figure 5-47.—Film storage cabinet.

the pump motors generate a small amouht of
heat which is utilized in drying the film. The
temperature of the dryer seldom exceeds 119° F
and this relatively low temperature helps to
preserve the dimensional stability of the film.
You should allow about three minutes for the
machine to warm up at the beginning of the day
or after a long shut-down period. When you are
using a dryer, you should make sure that your
fixing solution contains hardener, that the solu-
tion is not too old, and that the wash water is
fresh, cool, and clean.

Feed the film into the machine dripping wet.
It is not necessary to squeegee it because the
excess water is squeegeed off by the rubber
rollers as it enters the machine. This water does
not go inside the machine, but drips down the
rubber feed guide on the front. It is therefore
desirable to place the dryer so that the feed
guide is over a sink or a tray into which it can
drip. Do not let water accumulate under the
machine, because the water may be drawn into
the manifold when the machine is running
Stainless steel and anodized aluminum are used
in the construction of the machine to prevent
corrosion.

This dryer is designed primarily for litho-
graphic film 0.004” thick or heavier. Film
0.003" thick can be fed with some degree of
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Figure 5-48.—Dryedge film dryer.

success, but thinner films do not feed consist-
ently well.

To feed film into the dryer correctly, you
should hold it on both sides about 2'' from the
leading edge and pull out so the leading edge is
drawn taut. This edge must hit the first rollers
squarely. It requires some practice to feed the
larger, thin based film correctly. It is a good idea
to put at least 20 pieces through the machine in
a practice run to enable you to develop a feeding
technique.

All films and emulsions do not dry at the
same rate. Even the same film will dry more
slowly on one day then it will on another due to
the relative humidity of the atmosphere.
Normally when you are handling Estar, Cronar,
and the polystyrene bases, you can operate the
dryer at a faster speed than you can when you
are drying acetate films, especially Royal Ortho
and Bell and Howell films, which dry very
slowly.

A speed control knob controls the rate of
travel of the film though the machine. Tuming
the knob to the right speeds up the dryer. You
should keep the machine running as fast as is
consistent with good drying.

Another knob controls a plate leading from
the air intake to the muffler. You have just seen
that there is no heating element in the dryer and
the heat is supplied from the pump motors. By
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pulling the knob out, you can close the damper
and this will cause the air heated by the motors
to recirculate. If you push the knob in, the dryer
will take in fresh air and will not dry the film as
fast.

You should rzplace the intake filter pad every
three months or after approximately 250 hours
of operation. You should also remove the entire
drive and air mechanism for cleaning about
every three months in normal operation.

First remove the two machine screws securing
the two horizontal cover panels. (Note that they
are not interchangeable.) Remove the four nuts
on the bottom of the machine housing; then lift
out the mechanism which includes the two
motor pumps and the drive motor and roller
assembly. (You must unplug these elements to
remove them.) The roller assembly should be
given a spray bath with warm water and a mild
detergent. The motors are housed to resist
normal splash, but under no circumstances
should they be submerged. While the machine is
open, place a plastic linerin the bottom near the
front where the framework is provided. Usually
there will be a build up of foreign matter and
this should be removed.

Southwind Automatic Film Dryer

Another type of dryer is shown in figure 5-49.
This machine consists essentially of a heating
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113.278X
Figure 5-49.~Southwind automatic film dryer.

and blowing unit and sets of rollers and belts
which carry the film through the machine and
eject it dry and ready for use. The average
drying time for a 14" X 20" sheet of film is
approximately 2 minutes.

As you can see in the illustration, this
machine is generally inounted on the bulkhead
over the darkroom sink. The operator feeds wet
film into it without squeegeeing off the surplus
water. The film must be fed down the center of
the dryer with the leading edge square with the
feed-in rollers. The rollers grasp the film and pull
it into the machine, squeegeeing off the excess
water in the process.

Forced hot air dries the film as it travels
along. When it reaches the top of the machine, it
passes around a drum which causes it to make a
U-turn and emerge from the machine into the
delivery tray (on the top of the dryer) dry and
ready for use.

A four-button switch is used for regulating
the temperature of the machine as well as for
starting and stopping it. The buttons on this
switch are marked “Low,” “Medium,” “High,”
and “Off.”” The “Off” button not only shuts off
the heat, but also turns off the drive motors.
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The amount of heat required for drying is
determined by the relative humidity of the room
and the type of film being dried. You should
always use the lowest temp-iature that will dry
the film properly. The “Medium”’ heat setting is
used for the average run of work, and approxi-
mately 5 minutes warm up time is required
when the machine is started at the beginning of
the day.

Film thinner than 0.004" is difficult to feed
through the machine because of curl.

If the film jams in the machine, lift the
receiving tray (D) shown in figure 5-50, and
remove the airducts (A) by lifting them out with
the handles provided. If the film is wrapped
around one of the rollers, lift and pull to the
side tension bracket (C) on each end of the
roller part (B). Be careful not to lose the

113.279x

A. Airintakes.
8. Roller.
C. Slide tension bracket.

D. Receiving tray.
E. Belts.
F. Belt tension roller.

Figure 5:60.—Removing film caught in the dryer.
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bearings on the end of the roller as you lift the
roller out to remove the film. Once the film is
removed, you can replace the roller by re-
engaging the tension brackets. Then lower the
receiving tray and resume operations.

The air filter is located at the back of the
dryer and simply slips in and out. Replacement
filters are of a standard size that is available at
most hardware stores.

You should inspect the filter and rollers
periodically to see that they are clean. You can
clean the rollers with a soft cloth dampened
with water. You should also keep the receiving
tray clean to avoid the possibility of con-
taminating the film after it has emerged from
the machine.

Timers

The timer shown in figure 5-51 is a clocklike
device that can be set to signal the camcraman
when a predetermined time has elapsed. It is
used in film processing and similar operations.
The operator sets it by turning a knob to move
the dial hand to the figure indicating the desired
time. He then places it in operation by depress-
ing the spring-actuating lever on the rear of the
timer, or by moving a sweep hand tc the zero
position and releasing it. At the end of the time
interval selected, a bell will ring to signal him
that the time is up.

Electric timers like those found on the
cameras and on photographic enlargers are
generally set by moving a pointer to the figure
indicating the desired time and then operating a
pushbutton switch mounted below the dial. The
electric timer terminates the exposure auto-
matically at the completion of the set time. It is
especially uscful when repeated exposures of the
same duration must be made.

PHOTOGRAPHIC PRINTING EQUIPMENT

In your work, you will rrint most of your
negatives on metal plates. However, you may
also be called on to make positive copies on film
or paper. Positive copies on film are known as
film positives and positive copies on paper are
known as prints.

These positive copies may be made by either
contact or projection printing. Contact prints

LINEN TESTER
(magnifier)

L §
GRADUATE
TONGS SPONGE PHOTOGRAPHIC CLIPS .
for handiing for attaching negatives
film in developer, etc. to drying line

57.94
Figure 5-51.—Miscellaneous darkroom equipment.

are made in a printing frame that holds the
negative and sensitized material in perfect
contact with one another during the exposure
and projection prints are made with an enlarger.

Printing Frames

The simplest printing frame consists of a
wood, metal, or plastic frame with a glass front,
and a padded, spring-clamp back. (See fig. 5-52.)
Negatives and paper are held emulsion to emul-
sion between the glass and the back and the
exposure is made by turning the glass to the
light. Such a frame will serve for small jobs, but
it is too slow to be of much value if there is
much of this type of work to be done.

134




Chapter S—-PHOTOGRAPHIC EQUIPMENT
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Figure 5-52.—A printing frame.

e Contact Printers

The contact printer, shown in figure 5-53, is
more suitable for the average run of work. It
consists of a hinged cover which clamps down
over the glass and holds the paper in tight

ROLLER CURTAIN
AND 200 ASS'Y

PLATEN ASSY

CARRIAGE ASS'Y PRINTING GLASS

| ‘

[ ~
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’ FOOTSWITCH

57.96(57C)
Figure 5-53.—Contact printer.

contact with the negative, at the same time
switching on a light inside the box to provide
the exposure. The exposure ends when the cover
is lifted, although a small ruby lamp remains
lighted inside the light box throughout all
printing operations. The photographer uses this
light in positioning and judging the negatives.

A metal masking device is used to provide
white margins around the prints. It consists of
thin strips of metal which can be adjusted to
accommodate any size of negative or margin.
One-half inch margins are generally allowed for
8" X 10" prints, and one-fourth inch margins
may be allowed for smaller sizes.

The masking device sometimes prevents
absolute contact between the negative and the
paper. This causes the edges of the image to be
blurred. You can eliminate such trouble by using
a mask cut from thin black paper instead of the
regular masking device.

Yacuum Printers

The printing frame and contact printer are
generally used only for making prints on photo-
graphic paper. For positive prints on film, a
vacuum printer or a vacuum frame is generally
used to ensure the close contact required for
fine line and tone work. You will leatn more
about film positives later.

Projection Printers

There is another method of making
photographic prints, known as projection print-
ing or enlarging. The eniarger projects negative
images onto a sheet of photographic paper or
film, much the same 35-mm slides are projected.
The image may be orought to focus anywhere
from a few inches to several feet from the lens
of the enlarger. (See fig. 5-54.) An enlarger is
essentially a camera in reverse because it projects
rather than receives the image.

Enlargers are very useful for making film
transparencies. Precision enlargers specially built
for the graphic arts are used for producing
color-separation negatives from color trans-
parencies in many of the large commercial shops
specializing in color-separation work.
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Figure 5-54.—Projection printer (enlarger).

Print Drying

In some shops,+, “r prints are washed in a
mechanical washer. . -~ the matte and semi-
matte prints are dried 1. « down on a piece of
cheesecloth or between sheets nf blotting paper.
Glossy prints are generally d; ' on a thin metal
plates, called ferrotype plates or tins. These
plates have a polished surface that gives the
prints their high gloss. The wet prints should be
squeegeed (pressed) onto the plate, and they will
pop off as they dry. The tins are sometimes
heated to speed the drying process.

A printdrying machine, like that shown in
figure 5-55, is found in large photographic
establishments. It is actually a ferrotype drum.
The wet prints are laid on a canvas belt which
carries them to the drum, where the emulsion
side of the prints is pressed against the drum by
nubber rollers.

Since the drum is electrically heated, the
prints dry very quickly, popping Jff against the
canvas belt, which carries them around and
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Figure 5-55.—Print drying machine.

drops them in a basket. Matte prints may be
dried on the drum if they are run through the
machine with the emulsion side down against
the canvas belt.

Miscellaneous Darkroom Equipment

Figure 5-51 shows several miscellancous
pieces of darkroom equipment. Always handle
thermometers carefully, as they are very fragile.
High temperatures may burst the bulb, and
severe jarring may separate the mercury column.
You can sometimes reunite a separated mercury
column by swinging the thermometer rapidly
with the bulb outward or by heating it gradually
in a pan of water. Graduates, funnels, pans,
stirring rods, and trays must be kep. spotlessly
clean to prevent the chemicals from being
contaminated and to prevent dried crystals fror .
flying about in the air.

VARIATIONS IN EQUIPMENT

This chapter has covered most of the equip-
ment you are likely to come across in the
darkroom. However, because of the variations
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found in lithographic establishments, the mate-
rial here is not applicable to all plants alike.
Nevertheless, you will profit by studying the
whole chapter, because sooner or later you will
be coming across most of the equipment dis-
cussed here.

SAFETY IN THE DARKROOM

There are several hazardous situations present
when the lithographer is working in the dark-
room with photographic equirment. It is impor-
tant that you recognize them and eliminate
them whenever possible. Safety on the job is
your responsibility.

The following are points to remember when
you are working in the darkroom:

1. Never touch a plug, switch, or any part of
an electrically operated machine with wet hands,
or while standing on a wet deck. Keep a towel
handy to dry your hands.
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2. Insure that all equipment has been proper-
ly safety checked by the electrical shop person-
nel.

3. Never “jury-rig” equipment to operate it.
The use of long extension cords should be
avoided. It is easy to trip or stumble over them
in the safelit darkroom.

4. Clean up all spills immediately.

S. Whenever you are replacing components or
adjusting equipment, secure the power at the
source. Don’t attempt repairs to motors or
switches. That’s a job for the electricians.

6. Don’t lean on the glass of light tables. A
severe injury could result.

7. Report all accidents to competent
authority. The investigation of one accident
could prevent others.

8. All injuries should be reported to the
medical department when they occur. What
seems minor when it occurs could develop into
something serious without prompt attention.




CHAPTER 6
PHOTOGRAPHIC MATERIALS

PHOTOGRAPHY AND CHEMISTRY

Photography has been described as a scientific
art based on chemistry and physics. Chemistry
deals with the composition of matter and the
changes that occur when substances are taken
apart or combined. Physics is the study of
energy (light. heat, sound, electricity, etc.) and
its effect on matter. It is not necessary that you
have a detailed knowledge of these sciences, but
you should be familiar with the fundamentals
contained in this chapter to help you understand
the photographic processes.

Certain substances, such as carbon, iron,
sulphur, oxygen, and so on, are known as
elements. Elements are basic matter—they
cannot be broken down or divided into other
substances by chemical means. All matter—even
water and air—is made up of elemet : or
combinations of elements. Elements may be
combined in a fixed proportion to form a
compound. Water is a compound. It always
contains two parts of hydrogen, by weight, to
one part of oxygen; the formula ic™ water is
H,O. Some combinations are not in fixed
proportions, and are called mixtures. fable salt
in water, for example, is a mixture of liquid and
solid, as the salt and water ratio can be varied
(within certain limitations) and will remain salt
and water. The air you breathe is a .. .ture of
gases. Air is composed of approximately 78%
nitrogen, 21% oxygen, and 1% other gases and
water vapor. You may be familiar with p-lluted
air in some large cities. Such air contains much

*more than the 1% of other gases.

The elements are divided into two main
classes: the metals, such as silver, aluminum, and
iron; and the non-metals, such as carbon.
oxygen, and sulphur. Each class of elements has
certain chemical properties which distinguish it
from the other class. These properties are those
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which deal with the way the elements react with
the other elements. (There is a third class of
elements, the inert gases, such as helium, which
do not react with any other elements.) Metals
react with non-metals, but not with metals;
non-metals react with both metals and neca-
metals.

The most common chemical reaction is that
between oxygen and other substances. This
reaction is known as oxidation, and the product
of oxidation is known as an oxide. The oxida-
tion of iron results in iron oxide, commonly
called rust. Oxidation may result from exposure
of a substance to air or water or from contact
with another substance which will readily yield
oxygen. The substance releasing the oxygen is
called an oxidizing agent, and the material
causing ihe release is known as a reducer.

ACIDS, BASES AND SALTS

Many oxides are soluble in water. The oxides
of metals combine with water to form bases or
alkalies. A base is bitter to the taste and turns
red litmus paper blue. The non-metals combine
with water (which contains hydrogen and
oxygen) or with hydrogen alone to produce
acids. Acids are the opposite of bases in their
reaction. They are sour to the taste and turn
blue litmus paper red.

When an acid and a base, or an acid and a
metal, are combined, a reaction takes place,
called neutralization. Neither acid nor base (nor
metal) remain; instead, a new compound is
formed. It is called asalt. Sometimes neutraliza-
tion is not complete. This depends upon the
amount of hydrogen present in the two reacting
substances (reagents). As you have seen, all acids
contain hydrogen, which is usually released in
the form of bubbles during neutralization. If alt
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the hydrogen is displaced, the salt will be
neutral; if some remains, the salt will be an acid
salt or a basic salt, depending upon which of the
reagents was stronger.

Figure 6-1 illustrates how elements combine
to form other substances.

Measuring Acidity and Alkalinity

You have seen that a base is bitter to the
taste, and that an acid is sour to the taste. You
have also seen the reaction of litmus papers to
acids and bases. Dctermining alkalinity and
acidity by these means is not accurate as to
degree. In the case of a strong alkali or acid,
testing by taste could be extremely dangerous.

Since accurate measurements are needed in
scientific applications, a system has been devised
for measuring the degree of activity of the acid
or alkali in solution so that it may be expressed
in numerical values. These values may then be
recorded and duplicated at any time. This
system is known as pH control, and the degree
of activity of the acid or alkali in the solution is
known as the pH value.

r
METALS INERT NON-METALS

T {NO REACTION) ‘
FORM OXIDES® FORM OXIDES
WITH OXYGEN WITH OXYGEN

\
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OXIDES WITH \ N WITH HYDROGEN ~ OXIDES wiT3
wATERl FORM AN FORM WATER FORM
\
BASES N _ -ACIDS
I_ \\/ -~ ~
SA{.TS
57.100
Figure 6-1.—How elements combined to form
other substances.

The pH control system is of great importance
in all scientific work, and is used extensively by
many industries. In lithography, it is used
chiefly for testing plate coating solutions and
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press fountain solutions. You will learn more
about each of these solutions later. .

The pH values are measured with a scale of
numbers ranging from 0 to 14. A pH value of 7
indicates a neutral substance, such as pure water.
Values between 7 and 14 denote progressively
greater alkalinity, and values between 7 and O
denote progressively greater acidity. As you can
see in figure 6-2, a change of one unit of pH
value on the scale indicates a change of acidity
or alkalinity of ten times. For example, a pH of
S is ten times as acid as a pH of 6, and a pH of O
is one million times as acid as a pH of 6.

There are several methods of determining the
pH value of a solution: the electrometric, the
colorimetric, and the test strip. The electro-
metric method is the most accurate, however it
requires sophisticated equipment not normally
found in the average lithographic print shop.

The colorimetric method requires that a
measured portion of the solution being tested be
mixed in a vial with a measured portion of dye.
The resultant colored solution is then placed in a
device called a comparator, where its color is
matched to colored disks of predetermined pH
values.

The most common way you will use, as a
lithographer, to determine pH values of solutions
is the test strip method. This method uses a
chemically-treated paper strip which changes
color when it is dipped into the solution being
tested. As you can see in figure 6-3, the paper
strip is obtained from a small plastic dispenser
which includes a color chart that indicates pH
values. By matching the color of the moistened
test strip to the color chart, you obtain the pH
reading of the solution being tested.

There are different ranges of dispensers to
meet the varying requirements of the pressroom
and platemaking departments of a lithographic
print shop.

CHEMISTRY OF PHOTOGRAPHIC
EMULSIONS

Photographic emulsions consist of minute
particles of a silver halide suspended in gelatin.
It is the silver halide that is light-sensitive; the
gelatin simply holds the silver halide in suspen-
sion and bonds it to the supporting base.
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Figure 6-2 —pH scale.

nitrate and hydrogen gas. The silver nitrate is
then combined with a solution of one of the
metallic salts of the halogens. (A halogen is one
of a family of elements which readily react with
metals to form salts. Of the four halogens:
bromine, chlorine. jodine, and fluorine, only the
first three are of importance in photography.)
When the silver nitrate is combined with sodium
chloride. silver chloride is one of the resulting
compounds: combination of silver nitrate and
potassium bromide result in a silver bromide
compound; and silver nitrate and potassium
iodide result in silver jodide. These are knowa as
silver halides. They are insoluble in water.

Of the silver halides, silver bromide is most
sensitive to light and silver jodide is least
sensitive, with silver chloride in between.
Combinations of two or three of the silver
halides may be used to produce emulsions of
varying sensitivities.

Gelatin is made by boiling animal ticenag, It is
one of a group of organic substa;. Y , BT
colloids. When colloidal materials absorb water,
they become glue-like. and they dry to a
semi-solid.

Refined gelatin is mired with the halide
solution (sodium chloride, potassium bromide,
etc.). Then the silver nitrate solution is added to
form tlic silver halide crystals. The size of the

57.709X crystals depends upon the speed at which the

Figute 6-3.—A paper tape testing dispenser (top). Read- silver nitrate is added. The slower it is added, the
ing the moistened test strip on the dispenser (below). ]argcr the crysta]s. Size also depends upon the
temperature of the solutions. The lower the

temperature, the smaller the crystals. As the

Silver halides are produced by dissolving bar silver halide crystals are formed, the emulsion
of metallic silver in nitric acid. This creates silver becomes light-sensitive. and it must then be
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handled in the dark or in specially controlled
light (safelight).

After thorough mixing, the emulsion is
cooled. The gelled - mulsion is shredded and
washed and then ‘“‘ripened” with ammonia
fumes and heat. This ripening process causes
some of the silver halide particies to unite and
form larger crystals. This makes the emulsion
more sensitive, since the light travels faster when
it is unhampered by a mass of finely divided
particles. Light first enters the emulsion at a
point where slight irregularities exist along the
surface, and, if given enough time, works its way
right down to the film base. Large crystals
facilitate passage of light and smaller ones retard
it. This is why faster films are often relatively
grainy.

After the ripening, the gelled emulsion is
again liquified. It is then flowed onto a support-
ing base, such as glass, paper, or various plastics.
After this, it is allowed to cool. As it cools, the
emulsion forms a smooth, hard, flexible, surface.
Another thin layer of gelatin is then flowed over
the emulsion to form a protective coating.

PHOTOGRAPHIC BASES

You have just seen that glass, paper and
various plastics may be used as the base or
support for the photographic emulsion. A good
base must not shrink or stretch to excess. All
materials used as photographic bases vary some-
what with changes in temperature, but glass
varies least. All materials, except glass, vary also
with changes in humidity. For these reasons,
glass plates are sometimes used for negatives and
positives in map and chart work, and in preci-
sion color work, where extreme close register is
required. The use of glass is limited, however,
because of its weight, bulk, fragility, and high
cost. Moreover, recent improven:ents in the
dimensional stability of film bases make it
possible to use film for almost all close-register
work. When properly handled, the low-shrink
film bases are sufficiently stable for map and
other close-register reproduction.

Glass Plates

Glass plates fall into two categories: dry and
wet. Both types require special adapters in the
camera back.
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A dry plate is simply a piece of glass coated
with a photographic emulsion. These plates are
coated by the manufacturer and come packaged
ready for use. They are often used for color
separation and such fine-register work.

Wet plates are more involved than dry plates.
The cameraman must coat the plate himself, and
must expose it while it is still wet. They are used
for some types of map and chart work because
they are relatively easy to correct when changes
are made or new material must be added.

Because of their Iimited use, and the dis-
advantages cited above, glass plates arv not used
in the Navy.

Paper Negatives

Fhotographic paper is used in making positive
prints (snapshots) and enlargements. In addition,
certain types of photographic papers are used
for making negatives. Paper negatives with a
translucent base, such as GAF Reprocopy or
Kodalith Translucent Material are satisfactory
for most line work. These papars are usualy
coated with the same emulsion as film and, if
used properly, produce the same results at less
cost. Paper negatives tend to stretch when wet,
but are satisfactory in cases where minor size
variations are not important.

Some paper negatives have a white, semi-
opaque base which requires considerably longer
exposure¢ when printing the plate. The trans-
lucent negatives can be exposed for approxi-
mately the same length of time as film when the
plate is printed.

Paper negatives arc not recommended for
halftone work due to the paper grain. This grain
may cause a mottled effect when the halftone is
printed on the plate.

Film

Photomechanical film consists of a base
coated on one side with light-sensitive emulsion,
and coated on the other side with a gelatin
non-curl backing, to prevent curling as the film
dries. The base is commonly cellulose triacetate,
called acetate base. It is satisfactory for most
uses. Some manufacturers produce a light
plastic-base film which is adequate for line work
requiring minimal stability. These films are used
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much the same as paper negatives. The recently
developed polystyrene and polyester base films
(known by such trade names as Cronat Ester,
Gafstar, etc.) are used where dimensional
stability is required.

The manufacturer generally places a coating
of dye between the emulsion and the film base
to prevent intemal reflection. This dye, known
as the anti-halation backing, absorbs the light
after it passes through the emulsion and prevents
it from striking the base and reflecting back to
other areas of the emulsion, as shcwn in figure
6-4. This dye dissolves during processing opera-
tions.

Film thicknesses range from .003" (thin
base), through .005" (regular base) to .007'' and
.015" (thick base). Regular base film is generally
used for normal work; thin base may be used for
special contact situations; and thick base film
may be used if additional stability is required. A
special kind of filir, stripping film, is used in
some shops for combination and close-contact
work. After a few minutes in warm water, the
emulsion soaks loose from the film backing s.d
can be stripped onto a sheet of glass or other
backing in combination with other negatives.

Although film is available in rolls, mcst shops
use cut or sheet film. Most sheet film is notched
in one comer. The notch shows the type of film
and helps you to determine the emulsion side
when you are in the darkroom. When you hold
the film with the notch at the top and right, the
emulsion will be facing you. Some large sheets
simply have the entire comer cut, as shown in
figure 6-5. Some blue-sensitive and ortho-
chromatic films arc not notched because you
can determine the ecmulsion side readily by
looking at the film in safelight. Under safelights,
the emulsion side of a sheet of filsn appears dull
compared to the non-emulsion side.

FILM EMULSIONS

As you have seen, the preparation of photo-
grapl.ic emulsions is the result of a number of
variables. These variable factors are rigidly con-
trolled by the manufacturer to produce a wide
range of emulsion characteristics, such as color
sensitivity, contrast, and speed.
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Color Sensitivity

When the human eye views an object, it
registers two distinct sensations: differencz in
brightness and difference in color. Film used in
black-and-white photography registers only dif-
ferences in bnghtness. Color differenwes are
translated into brightness differences. The
ability to translate colors into shades of gray on
the film is known as the color “ensitivity of the
emulsion.

The normal sensitivity of photograpkic emul-
sions is limited to the blue :egion (blue, biue-
violet, and ultra-violet) of the spectrum. Such
emulsions arc .nown as regular, blue-violet, and
ultra-violet) of the spectrum. Such emulsions are
known as regular, blue-sensitive, or color-blind
film. They are insensitive to the green and red
portions of the spectrum. These films register
blues as dark grays on the negative and light
grays on the print; all other colors register as
light grays on the negative. Color-blind films are
used for black-and-white copying only, or for
making contact positives from other negatives.

By adding certain sensitizing dyes to the
emulsion, the normal sensitivity may be
extended to other regions of the spectrum. One
type of dye will render the emulsion sensitive to
the green and yellow regions as well as the blue.
This emulsion is known as “‘orthochromatic”,
meaning ‘‘straight color”, which refers to this
emulsion’s ability to give a truer rendition of
color. Orthochromatic, or ortho, films are used
for single-color subjects, or those which do not
require red rendition. )

Other dyes can be added to extend the range
of sensitivity into the orarge and red regions of
the spectrum. Such films are known as
“panchromatic” emulsions, meaning they are
sensitive to “all color”. Panchromatic, or pan,
cmulsions are used when all colors are to be
reproduced, asin color separation work.

The diagram in figure 6-6 shows the relative
sensitivity of blue-sensitive, ortho and pan emul-
sions as compared with tne sensitivity of the
normal human eye.

Color sensitivity also depends upon the byt
source used in exposing the film. Carbon ai.
lamps give off a high percentage of blue light,
and tungsten lamps give off a greates percentage
of red light. ‘or this reason, exposures to ar
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WITHOUT ANTIH_ALAT!ON BACKING
~{MULTIPLE INTERNAL REFlECﬂON)

B SUBSTRATUM
INCORPORATING
ANTIHALATION DYE

~_WITH ANTIHALATION BACKING .-
(BEAM ABSORBED — NO REFLECTION)

57.103

Figure 6-4.—Halation through film.

GAF SUPERPAN PORTRAIT

DUPONT COMMERCIAL §

KODAK COMMERCIAL

CORNER NOTCH ON
LARGE SHEETS

)il

57.104
Figure 6-5.—Sheet film reference notches. The notches
are different on each type of film.

lamps are usually shorter than those to tungsten
lamps. especially when ortho films are used.
Quartz-iodine lamps have color characteristics
similar to tungsten lamps. Pulsed xenon lamps
are similar to arc lamps but have some excess
red/infra-red radiation.
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Contrast

The blackness (density) of the silver deposits
on the film directly affect the amount of light
that cun pass through it. Naturally. more light is
transmitted through the gray arcas than through
the blacker. denser areas of the negative. The
difference in densities of the various areas of the
negative is called ¢ ntrast. Normal contrast is
represented by a fud range of densities from
dense blacks, through intermediate grays. to
transparent. open arcas. High contrast negatives
do not have a full range of densities: they consist
of densc blacks and transparent arcas only. Low
contrast negatives have very little difference in
densities: everything is rendered as a medium
aray.

Films used in regular photography (snapshots.
for instance). are generall rmal  contrast
films. and are said to be lon, films, because
they can record a wide range ot tones. The high
contrast films, such as those used in lithography.
arc said to be short scale films, because they
record only a very narrow range of tones.
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Figure 6-6.—Reiative color sensitivity.

Kinds of Film

There are many kinds of film, but you will be
concemned only with those used for copying and
reproduction purposes. In your work, you will
be dealing with photomechanical (process) film
for most work; although you may have some
occasion to work with continuous-tone films.
Both types are similar in general composition
and properties. They vary primarily in contrast,
and also in relative sensitivity and grain size.

Continuous-tone films are used for general
photography, such as the snapshots you might
take with your personal camera. These films are
used because they have a wide range of tonal
vaiues. Process films are used chiefly for line and
halftone work. They are so contrasty that they
form sharp, abrupt breaks between light and
dark areas, and intermediate gray areas either
register as black or drop out entirely. For this
reason, they are not suitable for continuous-tone
work.

Take a look at the top illustration in figure
6-7. It was shot with process film. Notice how
clear the lettering appears; yet the photo is a
mere black-and-white skeleton. All the ligkt gray
details have been lost, and the dark grays have
merged with the black. This results in the loss of
important details in both highlignt and shadow
areas.
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Now look at the bottom illustration, which
was made with a continuous-tone film. This film
has a long scale and reproduces more faithfully
the actual tones of the original. Notice that the
details of the photograph are reproduced in
various shades of gray, much as the original, and
also that the lettering has lost the contrast that
was present in the photograph above.

From this, you might druw the conclusion
that lettering or line work should be copied with
process film and all tone work should be copied
with continuous-tone film. This is true if regular
photographic prints are to be made from
the negatives, but a different procedure must be
followed if the job is to be printed on the offset
press.

The offse. press transfers a solid layer of ink
to the paper; it can produce only solid blacks
and whites. It is the image on the plate which
determines whether an area will print light or
dark. To reproduce the subtle gray tones in
photographs or other continuoustone copy
(such as a sketch in pastel chalks), the camera-
man must shoot the copy through a hajftone
screen. The screen, as you have seen, breaks up
the image into a series of small dots of varying
sizes. Strong light reflections from the light areas
(highlights) of the copy pass through the open-
ings in the screen and fan out to produce large
black dots on the negative. Weaker reflections
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57.106

Figure 6-7.—Comparison of work copies with process

film, above; and with continuous-tone {commercial)
film, below.

frem the dark areas (shadows) or gray ureas
(middletones) form smaller dots. When the film
is developed, the image corsists of a series of
dets which vary in size according to the bright-
ness of the original copy. When the plate is made
from this negative and run on the press, the dots
print as tiny black solids. Since the dots are so
small, they blend together t2 give the impression
of a continuous tone. Areas where the dots are
large look darker than areas where the dots arc

Q

small with more white space between them,
because the eye mixes the white space with the
black dots and subdues the color, giving a gray
tone. The varying sizes of the dots thus produce
graduated tones like those found in the original.

Process film is used for both line and halftone
negatives because high contrast is required to
produce printing images that have sharply
defined printing areas. Figure 6-8 shows a
comparison of prints made with continuous-
tone, line, and halftone negatives.

Each type of film has its own particuiar
purpose and is at its best only when used for the
purpose intended. In an emergency, you may
substitute one type of film for another, but, if
you do, you must make compensations during
processing. For example, if you use a con-
tinuous-tone film for line or halftone work, you
must develop it to the fullest. On the other
hand, if you use process film for continuous-
tone work, you must dilute your developer
(generally 4 to 6 parts of water to 1 part of
developer) to soften the development. ’

Most film manufacturers include a film data
sheet in each box of film. This data sheet
provides information on recommended ex-
posures, processing instructions, and other per-
tinent facts regarding the characteristics of their
particular film. Figure 6-9 illustrates a d-ta sheet
for Kodalith orthochromatic film.

In addition to the film date sheet, ‘nforma-
tion on photographic materials can be found in
the Photo-Lab-Index. This reference manual is
published by Morgan & Morgan, Inc. of New
York. It is recognized as the “bible” of photo-
graphic information. A copy of this manual
should be available to you from your activity’s
photo lab.

Speed

The speed (sensitivity to light) of an emulsion
is an indication of the amount of iight required
to produce a satisfactory negative. You have
already seen that faster film is more grainy than
slower film. Most process film is slow and very
contrasty. The grain of this film must be very
fine to reproduce thin tines of the copy and fine
halftone dots with sharpness. The film’s ability
to reproduce thin lines is known as its resolving
power, and is expressed in lines per millimeter.
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Figure 6-8.—Comparison of prints from continuous-tone, {ine, and halftone negatives.

Since there is ordinarily no movement during
copying, the speed of the film is of relatively
little importance.

Cf course, some emulsions are fast and others
are slow, so it is necessary to have some system
which shows how the speed of one film
compares with that of another. The American
Standards Association has adopted a method of
measuring and expressing emulsion speeds. This
method is recognized by manufacturers of films,
exposure meters, and flashbulbs and other
illuminants. This rating is known as the ASA
Exposure Index. It is a numerical value assigned
to the film for use in conjunction with exposure
meters, guides, and other devices to assist in
computing correct exposure time

The ASA Exposure Index begins at 0 (no
sensitivity) and runs to 1000 and higher for very
fast emulsions. For example, Dupont Com-
mercial-S film has an index of 50, and XF-Pan
has an index of 125, indicating that the XF-Pan
is 2 1/2 times as fast an cmulsion as the
Commercial-S. A recently developed Kodak film
(Kodak 2485 High Speed Recording Film) has
an ASA Exposure Index of 8000, but such an
extremely fast film would not be used in

Q
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lithographic work. Since process films are
relatively slow, the exposure index for these
films generally ranges from ASA 6 to ASA 40.

Most shops use one general-purpose film, and
the exposure index for this film is used as the
basis for the exposure of all other films. For
example, if the exposure index of your general-
purpose film is 4, and it normally takes 30
seconds to make a same-size line shot at /32,
you would cut the exposure time in half if you
switched to a film with an exposure index of 8.

Types of Exposures

tou have already seen that the color sensi-
tivity is affected by the type of lighting used.
Such differences in color sensitivity also affect
exposure time. Daylight contains a large quanti-
ty of blue light, while tungsten light is pre-
dominantly red. For this reason, it is necessary
to assign two different exposure indexes—one
for daylight and one for tungsten. All films have
a higher index for daylight than for tungsten due
to the smaller percentage of blue-violet color in
the artificial light. The difference is less for
panchromatic film because this film is sensitive
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KODALITH Ortho Fdms, Type 3

ENGLISH Page 1 NEDERLANDS. Pagina 7
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ESPAROL ... .. Pigna 3 SVENSK Sidan 10
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¢ Extremely higa contrast, orthochromatic film s Gues high-quality hine and
halftone negatives and positeses for pho(omc:hanit:al teproduction ¢ Exceptionally
| 1 de o 1.

wide exposure and d size holding
KooaLiri Ortho Film Bace Thickness
Type 3, 2556 (Estax Base) Esnax 004 inch (0 10 mm)
atte, Type 3, 2550 (EsTAR Lase) Eoran 004 inch (010 mm)
Type 3. 4586 (Es1ax Thxk Base) Earax 007 1nch (0 15 mm)
Type 3, 3556 (Es1ax Thin Base) Esrax 0028 1nch (0064 mm)
Hpe 3, 6550 Thacetate 0033 inch (0138 mm)
in Base. Type 3. 3886 Tnacetate 0032 inch (0 081 mm)

Solelight: Use a Koo ax Safelight Filter No 1A (hght red) tn a suitable safelight Yamp,
with 2 15-watt bulb at not less than 4 fect (1 2 in).

EXPOSURE @ Cavtion: To prevent punholes and spots, be sure the film and copy-
board glass are clean and free of dust.

Meter Soml

White-Flatme Arc Tungsten or Quartz Jodine Pulsed Xenon
ASA 19* 13 DIN® ASA ¢* 9 DIN® ASA 10t M DINY?

*Recommended for meters marked for ASA or DIN Speeds and are for tna} eXPOSUTEY In CODyIng
They apply 1o 1nesdent iight meters directly and to refecied-light melers used with the hooak Veutral
Tese Card (18, gray sde at the copyboard. A matte white card will serve, in whih case expuove

T for five times the cakculated exposure time

1Thus vatue indicates the relative speed of this matenai 1o pulsed xenon illumination as measared
eu by a light integrator

Indexes are for lenses focused at infinity For same-size reproduction, give four

umes the indicated exposure. Use the Kopak Graphic Arts Exposure Computer to

3 determine exposure for enlargement or reduction

Exomple of & For a {1 1) hne reprod . with two 35-ampere

arc }arznpa about 48 inches (1 2 m) from the copyboard, expose for about 10 seconds

at f/32.

Sereen Expesyros: With Kopax Contact Screers, the exposures will be 8 to 10 umes

longer than for hinework For glass crosshine screens, the factor 18 much higher and

varies with the method of use

Filter Pacters: When a filier is used, Tuply th filtered

mate filter factor for that particular Kovak

c posure by the approu-
Wrarres Filter shown in the table.

Laght Sourct No 3 (K No 134{G) No. 478
White-Flame Arc 28 s0 1
Tungsten or Quartz-lodine 1.5 28 3
I enon Are 20 S0 1%
PROCESSING PROCEDURE ® Usc proper agitation for the times and tempera.
tures given.
1. Develop ot 68 F (20 ) =3

Development Times (minutes)
le\::c Hatt ] R:L ,l )
Developer alftome e nget (minutes.
Negatve Aptation Negative ™

KODALITH Supor 23 ‘ Continuous 23 i 1041y
*KopALiTH g Continuous 1, | 2 toldhy
*Kopau i Fine Line — i 3See note below 24 —
*Kopartri Lajusd (1 3) 1, Continnous 23, 2 tod

*Available In convensent. ready o miz form 1n several packaze sizes.

W ithin this tangs of development Limes. satis{aclory tesulte can usually be obtained

32% minutes’ total time (2dout 3O weonds conunt 1us agtaten phus k3, minutes with no agitatin?t
Full instructmas with developer

2. Rinse: Kooax Indicator Stop Bath or Kooax Stop Bath $B-1a—10 seconds, at
65 to 70 F (18-21 C) with agitation.

3 Fx: Kooax Fixer or Kopax Fixing Bath F-5 2 to 4 minutes e¢ Kopak Rapud
Fixer—1 t0 2 munutes, at 65 to 70 F (18-21 C) with agitation

4. Wesh: 10 minutes in running water at 6% to 70 F (18-21 ) To mnimuze Jdrang
marks, treat in Kooax Proto-FLo 3olution, or wipe surfaces carefully with a Kovak
Photo Chamous, a soft, wet viscose sponge, a Konak Rubber Squeegee, or other solt
squeegee (such as a windshield wiper blade)

$. Ory.

Reduction ond Dot Erching: For clearing line neganves. use Kooax Nonstaming Re-
ducer R-14* or Kopax Farmer's Reducer R-4a® For dot etching, only Kopax
Nonstaining Reducer R-14° 13 recommended

“The formula is published in Procerting Technsques Chemwals ond Formulas for the Graphic 1n
Kodak Pubixation No Q 9}, available from photo dealers.

Mochanized P ) fc , write to Kodak in your country In U S\,
write to Eastman Kodak Company, Rochester, NY 14650

Netice: This film will be replaced if defecuv~ 1n manufacture, labeling, or packaging,
even though caused by our negligence or other fault Except for such repiacement.
the sale or any subsequent handhing of thus 1ilm 18 wathout other warranty or Beabiliey

57.710X
Figure 6-9.—A film data sheet

to all colors and can utilize the yellow and red
radiation which forms the greater portion of
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most artificial light. Film manufacturers may
also assign a separate index for carbon-arc
lighting. However, carbon-arc lighting closely
resembles daylight in its color characteristics,
and the daylight exposure indexes are generally
used.

Many shops prepare a table showing approxi-
mate exposure times for each type of film used
in their particular setup. This table generally
takes into consideration different types of copy
and percentages of reduction and enlargement
required. You may follow the table for the
average work. For different films or with out-
of-the-ordinary work, you should determine
your exposures with a series of test exposures.

You can make a series of test exposures on a
strip of film. To do this, use black paper to mask
off the copy so that one area at a time will be
exposed, or, if you have access to the camera
back, you can mask off the film with black
paper. As an example, you may expose the first
area for 6 seconds; then expose the second area
for 8 seconds. Expose the other areas for 11, 15,
20 and 27 seconds, or at some other convenient
intervals. After processing according to the
manufacturcr’s instructions, examination will
show which was the proper exposure. An

example of a test exposure is shown in figure
6-10.

Characteristic Curves

Film manufacturers make a series of ex-
posures on a particular film and tk-n measure
the densities of the developed strips and plot
them on a graph against the logarithms of the
exposure times used in producing them. By
plotting the densities against the log exposure
times, they come up with a curve something like
that shown in figure 6-11. This curve is known
as the characteristic curve because it shows the
properties peculiar to that emulsion.

The foot of the curve represents the shadow
areas of the negative, the shoulde . represents the
highlight areas, and the straight-line portion
represents the gray, middletone areas. The slope
of the straight-line portion shows the degree of
contrast it is possible to attain in developing the
film. This slope can be measured by a mathe-
matical formula and assigned a nume:ical value,
known as gamma (the Greek lette: ). If this
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57.109

Figure 6-10.—Resuits of six separate exposures on the same negative.

slope is at a 45° angle, for example, the increase
in density is directly proportional to the increase
in exposure, and the contrast of the negative is
the same as that of the original. If the slope is
steeper, the contrast of the film is greater. Most
process films can be developed to a high contrast
(gamma 3.0 to 10.0, indicating that the contrast
is 3 to 10 times that of the original). Con-
tinuous-tone films, on the other hand, may
develop to approximately the same contrast as
the original (gamma 1.0). The gamma, or de-
veloping contrast, builds as long as the film is
left in the developer, until it finally reaches a
point where it levels off. Later in this chapter
you will learn how to develop negatives to a
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desired contrast by the use of time-temperature
devclopment charts.

PROCESSING THE FILM

As you have already seen. when the sensitized
emulsion is exposed to light, the light acts on
the silver halide particles to form an image. This
image is invisible, and is called a latent image.
The latent image can be converted to a visible
image by the action of certain chemicals. This
process is called developing.

When the exposed film is placed in the
developer. the unexposed silver halide particles
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Figure 6-11.—Characteristic curves for negative emulsions made by plotting negative density against log exposure time.
The characteristic curve for photomechanical film has a very steep slope because process films are very contrasty.
Continuous-tone films are less contrasty and the slope of their characteristic curves are not as steep. [t is necessary to
use logarithms of exposure times because the densities are actually a logarithm (to the base of 10) of the opacity of
the negative. This means that density 1 represents an opacity 10 times greater than density 0. Similarly, a log
exposure of 1 represents 10 seconds; log exposure 2 represents 100 seconds, and so on. Log exposure —1 represents
1/10th second; log exposure —2 represents 1/100th second, and so on.

are not changed, but the exposed particles are
chemically reduced (oxidized) to form black
metallic silver. This produces a visible image on
the film.

Following development, the film is washed
and then transferred to another solution which
removes the unexposed silver halides to prevent
further action by light. This portion of the film
processing is known as fixing.

Developer
Developing solutions are composed of a

number of chemical agents. Each plays an
important role in the reduction of the exposed

Q
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silver halides into metallic silver. When the film
is placed in the developer, the solution pene-
trates into the gelatin and starts the reduction.
As development continues, the metallic silver
becomes darker, and contrast increases. If the
development continues too long, the unexposed
silver halides may become oxidized and darken,
or “fog”. Different films require different de-
velopers, and different developers require dif-
ferent developing times to produce satisfactory
negatives.

The developing agent, or reducer, is the most
active ingredient in the developer. Many
chemicals could be used as developing agents,
but most of them are so powerful they would

v
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reduce all the silver halides in the emulsion,
exposed and unexposed. A suitable reducer
affects only the exposed particles of silver
halide. It is chosen for its ability to convert the
silver halide in the emulsion into metallic silver
in proportion to the amount of light reaching
the emulsion. The two most commonly used
reducers are hydroquinone and p-methylamino-
phenol sulfate (which is known by the trade
names Elon, Metol, Photol, Pictol, Rhodol, and
Veritol). Hydroquinone is a strong reducer and
produces a high contrast negative, like that
required for lithographic work. Elon (and other
such reducers) produce softer, low contrast
negatives, such as are needed for continuous-
tone work. Frequently, combinations of hydro-
quinone and Elon are used to vary the
developing formulas.

Most developing agents are neutral or slightly
acid when in solution. Since they do not work
effectively in this condition, alkalies are added
to speed up the development. The alkalies also
swell the gelatin to permit rapid penetration of
the reducer into the emulsion. Such chemicals as
sodium carbonate, potassium hydroxide, and
borax are used as accelerations. Sodium hydrox-
ide and paraformaldehyde are frequently used
accelerators in photomechanical (process) devel-
opers.

Some developers, especially those containing
paraformaldehyde, require an ingredient to con-
trol the alkalinity of the solution. The most
commonly used ingredient, called a buffer, is
boric acid. The buffer also helps to keep the
developer clear by reducing the precipitation of
substances which would make the solution
cloudy.

When in an alkaline solution, the reducers also
react readily with the oxygen in the air, causing
a deterioration of the developer. To lengthen the
life of the developer, a preservative is added to
slow the rate of oxidation. The preservative
absorbs excess oxygen from the water and the
surrounding air. Sodium sulfite is the most
widely used preservative. In photomechanical
developers, sodium bisulfite and potassium
metabisulfite are frequently used. Since the
preservative also increases development time,
only enough should be added to provide a
satisfactory working life to the developer.

IToxt Provided by ERI
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A final ingredient in the developer is the
restrainer, which retards the speed of develop-
ment and inhibits fog. The usual restrainer is
potassium bromide. Excess restrainer will cause
slow development; too little restrainer will per-
mit fogging of the clear areas of the negative.

With use, the activity of some of the ingredi-
ents of the developer will gradually decrease.
The useful life of a developer is usually deter-
mined by the manufacturer and is published in
data sheets. The useful life is affected by (1) the
amourt and type of film developed; (2) the ratio
of exposed to unexposed film area; and (3) the
age of the developing solution. It is standard
practice to replace the developer before its
useful life is exhausted.

Preparing the Developer

Recent developments in the manufacture of
processing solutions for the graphic arts industry
have made the mixing and preparation of solu-
tions a simple process. The major chemical
manufacturers now produce the stock solutions
for photomechanical developers in liquid con-
centrate form. These concentrates are prepared
for use in the darkroom by simply diluting them
with water.

The developers you use for processing film are
separated into two parts or stock solutions.
These stock solutions are referred to as part A
and part B. One part stock solution is mixed
with three parts of water to obtain a working
solution. For example, to mik sufficient devel-
oper for the average size developing tray, pour
eight ounces of part. A concentrate into a
graduate and add 24 ounces of water. Pour *his
solution into the tray. Repeat the same proce-
dure with part B. Avoid mixing the two parts
together at full strength. This will cause rapid
deterioration of the developer.

In the past, the stock solutions were only
available in powdered form. To prepare the
powdered developers, it was necessary to dis-
solve the stock solutions in water heated to 125°
F. Because of the high temperature and the
possibility of undissolved particles in the solu-
tions, it was common practice to age the
solutions for 24 hours before using them. The
liquid concentrate solutions eliminate the aging
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period entirely. Once the stock solutions are
mixed with water, they are ready for immediate
use.

Ordinary tap water is generally not pure
water. Some of the impurities may combine
with chemicals in the developer to form new
compounds which will reduce the efficiency of
the developer. Distilled water is best for devel-
opers, and may even be required in some
formulas, but tap water is usually suitable.
Aboard ship, your best possible source of water
is the ship’s evaporators.

Since film manufacturers prepare their emul-
sions for use with a specific developer, you
should try to use the developer recommended
by the film manufacturer. For example, with
DuPont film, you should use DuPont chemistry;
with 3-M film, you should use 3-M chemistry,
and soon.

Temperature

Although temperature has little effect on the
film exposure, it has considerable influence on
processing. The most satisfactory negatives are
produced when the temperature of all processing
solutions is kept at 68° F. This is the standard of
the photographic industry.

At temperatures below 50° F, development
stops entirely. On the other hand, high tempera-
tures will cause the developer to become over-
active. Overdevelopment, fogging, and fill-in
may result. When temperatures are high, you
must reduce the development time or dilute the
solution. High temperatures also shorten the
useful life of the developer.

At temperatures above 75° F, the emulsion
will become excessively softened. Reticulation
(breaking up of the emulsion) and frilling
(separation of the emulsion from the base along
the edges) may then occur. Reticulation, frilling,
and blistering may also occur when temperatures
of successive processing solutions vary to ex-
tremes.

As you have seen in chapter 5, temperature-
controlled sinks are ideal for maintaining con-
stant temperatures for processing solutions. If
they are not available, you may be able to
control the temperature by placing the trays
containing processing solutions in a larger tray
containing ice water or hot water, as required.

Q

Never put ice directly in the solutions, as the ice
will melt and dilute them. When ice is not
available, cold tap water may be used in the
larger tray, or processing may be done in the
early morning before temperatures start to rise.

At higher temperatures, the use of a pre-
hardener (such as Kodak formula SH-5) before
development will sufficiently harden the emul-
sion so that processing may be done at tempera-
tures up to 110 °F. The formula for this
prehardener and other valuable data on high-
temperature problems may be found in the
Photo-Lab-Index.

Developing Time

Because of the actinic action of light, the
exposed portions of the film can be developed
with less expenditure of chemical energy than
the unexposed portions. Therefore, they develop
readily—long before the chemicals start to re-
duce the unexposed silver halides. If the devel-
opment is carried on too long, however, the
developer will start to act on the unexposed
portions and cause the unexposed areas to turn
gray (fog).

Process films are generally developed from 2
to 5 minutes, depending upon the strength of
the developer, its temperature, and the degree of
contrast (gamma) desired. You can use a .ime-
temperature chart, such as those shown in figure
6-12, to determine how long the film should be
developed at a given temperature to produce a
given contrast. A time-temperature chart is
usually included with each package of film, or
you may find it in the Photo-Lab-Index. If you
have full control of the developing temperature
(a properly operating temperature-controlled
sink), the time-temperature method is the most
consistent method of film processing. It allows
you to control contrast variation without having
to manipulate lens aperture, exposure time, or
illumination.

Development by Inspection

Under conditions where the temperature can-
not be fully controlled, you may develop film
by inspection instead of aset time method. You
should look at the film frequently unti! the
image starts to form, and at 5- to 10-second
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Figure 6-12,—Time-temperature development charts. Numbers along the side represent the temperature of the
developer and those at the bottom indicate development time in minutes. The diagonal lines represent recommended
contrast or gamma. The heavy horizontal line indicates the normat developer temperature of 68° F. As you can see,
as the temperature increases, time of development decreases. When more than one developer is recommended for a
particular film, the:chart shows a separate diagonal line for each developer.

intervals thereafter. Total development time
should be about four times that required for the
image to first appear. For example, if the image
begins to appear at 45 seconds, total time should
be about 3 minutes.

Agitation of the Developer

Under normal conditions, the temperature of
the developer at the top of the tray will be
higher than that at the bottom of the tray. Y w
should agitate the solution to equalize the
temperature before the film is placed in the
developer. It is also necessary to agitate the
solution while the film is being developed. This
removes the spent developer and developing
by-products from the emulsion, and brings a
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fresh supply of developing solution to it. Most
process films are developed with intermittent
agitation. This requires constant motion of the
film in the developer for the first 15 seconds and
at 10 second intervals thereafter. You can do
this by moving the film or by gently rocking the
tray. Lack of agitation may cause film streaks.
However, when using certain films, or when
shooting extremely fine lines, process the film
without agitation. This is known as still develop-
ment.

Deterioration
Developing solutions will deteriorate upon

exposure to air. Some film developers will
decompose in & few hours. Whenever possible,

{
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schedule your work in the darkroom so that all
the film processing will be completed within a
reasonable length of time. If it is necessary to
process film several hours after the solutions
have been mixed, you may revive the developer
by adding a small amount of fresh solution. To
add fresh developer in this manner is termed
replenishment. )

Developers should not be used indefinitely.
They should be replaced when they have decom-
posed to the extent that processing takes about
twice as long as normal.

Short-Stop Bath

Transferring the film directly from the devel-
oper to the fixer may cause blistering of the
emulsion. It will also shorten the life of the
fixer, since the alkali in the developer will
neutralize the acid in the fixing solution. For
this reason, negatives are generally washed in
plain water for 20-30 seconds after they are
taken from the developer. This removes most of
the developer which the negative would other-
wise carry over to the fixer.

Instead of plain water, you may use a dilute
solution of acetic acid and water between the
developer and fixer. This is known as the
short-stop bath because it instantly stops devel-
opment by neutralizing the alkaline developer
on the negative and prevents contamination of
the fixer by the developer.

At this point, if the temperature is extremely
high, you can place the film in a hardening
solution. Rinse the negative and place it in the
hardening bath for a few minutes before fixing.

Fixing Solution

The fixer dissolves all the undeveloped silver
halides in the emulsion and clears the film to
prevent further action by light. The fixine
solution is generally referred to as ‘hypo”,
because the principal ingredient, sodium thiosul-
fate is also known as hyposulfite of soda or
hypo.

Acetic acid, or another acid, is also used in
the fixer to neutralize all the remaining alkaline
developer carried over on the film. Sodium
sulfite is included to prevent the hypo from
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being decomposed by the acid, and a hardening
agent, such as potassium alum, is added to
toughen, or “tan”, the gelatin.

The fixer should be agitated frequently until
the white, milky portions of the emulsion have
cleared, and occasionally thereafter during the
remainder of the fixing time. The length of
fixing time is generally double that required to
clear the unexposed portions of the film, and
varies from | to 5 minutes, depending upon the
type of film and the solutions used. When the
negative has cleared, the film is no longer
light-sensitive and may be freely inspected.

If you need the negative in a hurmry, you can
take it from the fixer as soon as it clears. The
negative can be used without proper fixing, but
you must return it to the fixing bath for
complete fixing, then wash it thoroughly if it is
to be saved for future use.

The life of the fixer is controlled by its
ingredients, the conditions under which it is
used, and the amount of developer carried over
on the film. It should be discarded when it takes
twice the normal time to fix the negative.

Washing

If the film is to be saved, it should be washed
from 10 to 20 minutes (depending upon the
temperature of the water) in an ample supply of
running water after fixing. If the chemicals left
by the fixing bath are not removed from the
emulsion, they will cause brown siains ams
destroy the image by oxidation. Photographic
paper and paper negatives should be washed 30
to 40 minutes since they are more porous and
the chemicals are more difficult to remove. If
the negative is not to be saved, a 1 or 2 minute
wash is sufficient.

You may find that your ship is faced with the
problem of excessive water consumption. Opera-
tional requirements may demand that you pro-
duce vast amounts of printed matter (with a
proportional increase in photography) and the
engineers may not be able to furnish the large
amounts of fresh water required for prolonged
photo processing. In such cases, it will be
necessary to use sea water for washing negatives
or paper prints. You should wash the materials
for half the time recommended for fresh water
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washing, then wash another 5 minutes in fresh
water. Some cameramen use chemical hypo
removers in the wash when water is in short
supply. These chemicals reduce the time re-
quired for washing.

As you have seen, temperatures above 75° F
may cause reticulation, frilling or blistering. The
same problems may result if there is great
temperature variation between the successive
processing solutions. These solutions should be
kept at the same temperature during all stages of
processing.

Drying

After washing the film. you may go over it
with a soft sponge or squeegee to remove excess
water before drying. An excellent soft rubber
squeegee is a clean windshield wiper blade. You
may treat all your negatives with a wetting
agent, such as Kodak Photo-Flo, to prevent
water spots. You can hang the film to dry in a
warm, dry room or in a drying cabinet; or you
may dry it in a commercial film drier. You
should avoid using hot air driers (such as hair
driers) as you may blister the film.

REDUCING

You have already seen that fog may set in if
the film is developed too long. Fog may also be
caused by old flm, internal reflections in the
lens, or a leak in the camera bellows. The
presence of fog renders a negative unsatisfac-
tory, since it is difficult to estimate the exact
density of the fog and its influence on plate-
making. Process negatives require dense black
solids and clear, transparent open spaces. If thin
lines fog or fill in, you will generally find it

quicker and more cfficient to make a new
negative, but in an emergency, you can dissolve
the unwanted silver in the image areas with a
chemical solution, known as a reducer. Of
course, when you dissolve the silver in the image
areas, you will also dissolve some of the silver in
the opaque areas. However, the opaqtie areas are
generally so dense that a small amount of
reduction will not appreciably alter their value.

A solution of potassium ferricyanide and
sodium thiosulfate (hypo), known as Farmer’s
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Reducer, is commonly used for the reduction of
films and plates. The potassium ferricyanide
unites with the silver on the negative to form
silver ferricyanide, which in tumn is dissolved by
the hypo.

The negative may be placed in a tray of the
solution, or you may apply the solution with a
cotton swab for local reduction. The speed of
the reducer depends on its concentration and
the quantity of potassium ferricyanide in the
solution. The formula given in Appendix I is
adequate for normal use.

INTENSIFICATION

Intensification is just the opposite of reduc-
tion. Intensifiers increase the density of silver
grains in the emulsion by adding compounds of
the heavier metals, such as chromium or mer-
cury. Solutions of potassium bromide and mer-
curic chloride, and sodium cyanide and silver
nitrate (known as Monckhoven intensifier) are
generally used for process negatives. This intensi-
fier does not fog the film and tends to clear the
transparent areas while adding density to the
black areas of the negative.

To intensify the negative, you should first
oleach the image with the potassium bromide/
mercuric chloride solution. Then wash the nega-
tive and blacken it with the sodium cyanide/
silver nitrate solution. As you have already seen,
you should use great carc when working with
cyanide solutions.

Intensification isn’t quite as practical as it
sounds. Process negatives are seldom intensified,
because it is quicker to make a new negative.
Then. too, intensification is effective only when
the negative is underdeveloped; underexposed
negatives are almost unaffected. However, it
may be necessary to use intensifiers if there is a
film shortage.

CAUTION: Cyanides are extremely
poisonous. In contact with acids, they
produce deadly hydrogen cyanide fumes.
You should always use adequate ventila-
tion. Never use acid-fixer solution as a
substitute for the hypo solution in the
formula.
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PHOTOGRAPHIC PAPERS

Six grades of photographic papers are used for
‘making contact prints. The emulsions are almost
entirely silver chloride, and contact papers are
often referred to as ““chloride” papers.

Hard (contrasty) paper is required if the
negative is thin and flat; medium grades of paper
are used for normal negatives; and soft papers
are used for contrasty negatives. Papers are
generally graded by number, No. 0 being the
softest and No. 5 the hardest or more contrasty.

Enlarging papers are faster than contact
papers. Their emulsions are primarily silver
bromide. These papers are available in five
grades of contrast. The hardest paper, No. 5, is
used for extremely flat, thin negatives; medium
contrast, No. 3, for norma! negatives; and the
softest, No. 1, for contrasty negatives.

Variable contrast enlarging papers are also
available. These papers are coated with an
emulsion whose contrast depends on the color
of the light source used during the exposure. For
example, if the paper is exposed with blue light
it renders a very hard or contrasty image; and if
it is exposed with green light, the same paper
produces a very soft image. Therefore, it is
possible by using a series of colored filters to
duplicate on one grade of paper a range of
contrasts that normally would require several
different grades of enlarging paper.

When making photographic prints, do not try
to control contrast by manipulating develop-
ment time. It is always better to select the
proper paper according to the type of negative
and to control the contrast by varying the
exposure.

Photographic prints are processed much the
same as film. As with film, you will achieve
better results if you use the developer recom-
mended by the manufacturer of the paper.
Instructions for mixing and developing are usual-
ly contained on or with each package of
developer. Kodak D-72 (Dektol) is often used
for photographic prints as well as for continu-
ous-tone film. The formula may be found in
Appendix 1.

DUPLICATING AND AUTOFPOSITIVE

FILMS

The majority of your work in the darkroom
requires that you usec the standard photo-
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mechanical films. As you know, the photo-
graphic image produced on these films is the
opposite of the original. A black-on-white image
{positive) produces a white-on-black image
{negative).

There are other types of films which have
applications in the lithographers’ darkroom.
Duplicating film and autopositive film are two
of these. With duplicating film, you can obtain a
negative directly from a negative or a positive
from a positive. The same is true of autopositive
film, however, with autopositive material you
also have the capability to produce a combina-
tion (negative and positive) image on the same
piece of film.

Duplicating film must be handled in the
darkroom under ecither light red or yellow
safelights. Processing of duplicating film is simi-
lar to other photomeachaniral films.

Autopositive films are kandled in ordinary
light. Exposure to white light increases the
density of autopositive film. To remove density,
that is. to clear the film, a yeliow light exposure
is made. Autopositive film is processed in the
conventional manner.

For detailed instructions and applications of
autopositive and duplicating films read the
various guides and data sheets available from
film manufa_turers.

SAFETY PRECAUTIONS

Many of the chemicals used in photographic
work are skin irritants and others may cause
serious injuries. Although not all photographic
chemicals are poisonous, they should be treated
as such and handled with caution.

Both strong acids and alkalies will cause
severe skin burns. If a strong acid comes in
contact with your skin, wash the place imme-
diately with plenty of water, then neutralize the
acid with bicarbonate of sode (baking soda) or
some other weak alkali. Report to sickbay.
Strong alkalies should also be washed off in
water, then neutralized with a weak acid. such ss
well-diluted acetic acid (vinegar). The acid
should, in turn, be washed off with plenty of
water.

Some chemicals release poisonous vapors and
should be handled only in rooms having ade-
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quate ventilation. Carbon tetrachloride is ex-
tremely toxic, and its use is prohibited aboard
ship. Benzol, formaldehyde, wood alcohol, am-
monium hydroxide, and leaded gasoline are also
toxic. Nitric acid in contact with wood or other
organic materials releases deadly vapors. Fumes
released when cyanides are contacted by acids
are extremely dangerous.

Some chemicals attack or corrode the trays,
tanks or sinks in which they are stored or
handled. Utensils used to contain solutions
should be rinsed out carefully with water when
the solutions are emptied. Strong acids or
alkalies should be stored in recommended recep-
tacles only. Always add acids to water gradually.

Before disposing of any photographic solu-
tions, you should check with the engineering os
public works personnel at your activity to insure
that you are complying with the Navy’s latest
anti-pollution regulations. It may be necessary
to make special provisions for your shop’s
chemical waste disposal because of the reactions
which occur on some fittings and gaskets in
certain types of waste systems.

Be sure to report to the medical officer any
skin eruptions or irritations as soon as they
appear.

Be suspicious of large batches of film that
seem to have been exposed. This could be due to
radiation. X-rays used by yard workers or ship’s
forec to check welds, and so on, are particularly
destructive to ‘emulsions. You should make it
your business to know where and when x-rays
will be used during your yard period.

Although today’s Lithographer deals mainly
with commercially mixed chemicals and does
not have to deal with bulk chemicals, the danger
of personal injury is still there and knowledge of
the do’s and dont’s is a must for safety. The
following is a list of safety practices which must
always be observed.

Do maintain scrupulous housekeeping prac-
tices in all areas where checmicals are used.

Do wash hands with an acid neutralizing-type
hand cleaner and rinse thoroughly with water
immediately after handling chemicals and several
times a day when using chemicals.

Do impress all personnel with the importance
of avoiding skin contact with chemicals or
chemically contaminated surfaces.
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Do store all chemicals in cool, dry, dark
spaces. Separatc storage areas should be main-
tained for chemicals whici react violently with
each other, to diminish the Janger of fire or
explosion. For example; do not store potassium
permanganate ncar glycerin or cyanides near
acids.

Do take every precaution when handling acid
and caustic chemicals so they will not conie in
ootact with the skin. These chemicals, when in
contact with ceriain other materials, will heat
until they arc hot enough to start fircs. In
addition, strong acids give off toxic fumes which
should not be inhaled.

Do not underestimate glacial acetic acid. This
is one of the most dangerous chemicals handled
in the darkrcom. It is a fire hazard, an explosive
hazard, causes serious bumns, and yet is some-
times handled carelessly. This carelessness is due
to moficiztion of its hazardous aspects by
dilution. Because it is used in weak solutions,
many fail to be impressed with its dangerous
potentials in concentrated form. It is also very
dangerous in contact with chromic acid (phcto-
graphic tray cleaner), sodium peroxide, or nitric
acid.

Do not handle this acid in a confined space.
Always insure plenty of vertilation. Acetic acid
fires can be extinguished with water spr.y or
fog, with carbon dioxide, dry chemical (sodium
bicarbonate) foam, or other olanketing or
smothering type of extinguisher.

Do not procure acetic acid stronger than 28
per cent concentration.

Do remember that acetic acid freezes at 60°
F. Always insure protection -1gainst this.

Do not underestimate hydrogen peroxide.
The use of 3 per cent hydrogen peroxide as a
hypo eliminator is comparatively safe, but the
increased uses of this chemical have resulted in
its sale in concentrations of 30 to 70 per cent
solutions. Hydrogen peroxide ir these strengths
is a dangerous fire hazard, as well as a danger-
ously corrosive agent if it to.'ches the skin or
eyes. When heated, shocked, or contaminated
with catalytic decomposition agents such as
metals and their salts, dusts, and alkalies, hydro-
gen peroxide is highly explosive and constitutes
a disaster hazard. Never. under any cendition,
procure this chemical in strengths greater than
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30 per cent and do not use a 30 per cent
solution even in attached chemical control lab-
oratories. unless it can be handled properly.

Do not add water to acid, always add acid to
water. If water is added to the acid, it may cause
the acid to generate a sudden heat sufficient to
cause the solution to boil and splatter on you.

Do not mix photographic chemicals in thick
glass containers; use Pyrex glass containers.
Rapid temperature changes generated by chemi-
cals in reaction cause regular glass containers to
break more easily than thinner Pyrex containers,
whose characteristics of viscosity or elasticity
react to thermal expansion or contraction with
less danger of breakage.

Do not mix an acid and a cyanide; this
mixture produces a lethal gas.

Do always use cool water for dissolving strong
alkalies such as sodium hydroxide or potassium
hydroxide.

Do wash down promptly any spills of chemi-
cal solutions or liquid chemicals.

Do not place acids diluated with water into
steel containers, because acids in dilution attack
steel rapidly. Concentrated acid can be stored in
steel drums and can, >ccause it will not attack
steel.

Do not store photographic chemicals unless
containers are plainly marked as to content.

Do make the shelves sufficiently sturdy for
the storage of photographic chemicals and pro-
vide them with suitable guard rails to prevent
the chemicals from sliding. rolling, or falling off
the shelves.

Do not start siphoning action when trans-
ferring chemical solutions through tubing by
sucking on the exposed end of the tube.

et e s arnmed
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CHAPTER 7
THE LINE NEGATIVE

The majority of the negatives you will shoot
as a Navy Lithographer will be line negatives. In
this chapter you will learn the steps and tech-
niques used to produce line negatives from
various types of copy.

As you study the following pages, keep in
mind how important the negatives are to an
offset printing job. Although the platemaker and
pressmen are able to overcome many problems
caused by poor negatives, negatives which have
been properly exposed and processed always
yield the best results. In many cases, a poor
quality offset printing job can be traced to
negatives that have been underexposed. over-
exposed, or improperly developed.

Standardization

In order to obtain consistent results in
photography, it is necessary to standardize
operations whenever possible. If you use the
same materials in the same way each time, you
can expect to get reasenably uniform results. On
the other hand, guesswork and haphazard
methods invariably result in poor work in
addition to a waste of time and materials.

Another important point to observe when
you are working in the darkroom. is to make
just one change to your operations when you are
having problems. For example, if the image
develops slowly when you are processing a
negative, the cause can probably be attributed to
underexposure, cold developer, or old developer.
(See Table 7-1, which follows this chapter.) To
remedy this problem. you should make an
exposure adjustment or check your developer.
In this instance, you should check your devel-
oper first and either replace it or heat it to the
proper temperature, if required. and process
another piece of film. If the image continues to
develop slowly, or your developer checked out
satisfactory, then you should make an exposure
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adjustment. By making one ch ange or check ata
time, you arc able to isolate the cause and
observe the results to the change you have made.

The Copy

The copy is the most important factor for the
cameraman to consider in planning his camera
set-up. From the copy he decides:

1. The position of the camera lamps.

2. What type of film to use.

3. Which filter. if any, to use.

4. The proper lens aperture and exposure
time.

When they are shooting line work, most
cameramen expose for the background rather
than the image, because it is the background
which registers (as the biack areas) on the film.
If the copy is prepared on a tinted or colored
stock, or on a stock having a very rough surface,
less light is reflected into the camera and a
longer exposure is necessary than is required if
the copy is prepared on a smooth, white stock.
There is no formula for determining how much
the exposure must be increased. This is some-
thing you must learn from experience and test
exposures.

If the copy background is too dark, it may be
necessary for you to use another type of film or
to use a filter. Since filters absorb part of the
light, you must increas: the exposure time. The
term filter factor describes the number of times
the basic exposure must be increased when a
filter is used. The filter factor varies according to
the filter itself, the type of light scurce used for
the exposure, and the particular type of film
you are using. To find the filter factor for the
film and light source you are using. consult the
film data sheet packaged with the film. The
filter factors for Kodalith Ortho Film, Type 3
are shown in figure 7-1.
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LIGHT SCURCE
FILTER PULSED | CARBON | TUNGSTEN
XENON ARC| ARC |QUARTZ-10DINE
GREEN 153) 30 40 28
BLUE (478) 16 12 25
OP. YELLOW (15) 50 5.0 25
LT. YELLOW (K1) 2.0 25 1.9
57.711
Figure 7-1.—Filter factors for one type of film
(X odalith Ortho Type 3).

The exposure time for a linc negative is also
affected by the difference of size between the
original copy and the size required of the
negative. However, if the camera you are oper-
ating has a diaphragm control system. you can
keep the exposure time constant. This device
makes an adjustment to the lens aperture that
regulates the amount of light for shots that are
either “eniargements or reductions. The dia-
phragm control system is discussed in greater
detail in chapter 5.

STEP-BY-STEP OPERATIONS

The procedures followed to obtain line nega-
tives in this chapter are not written for any
particular model camera or darkroom equip-
ment. The equipment you will use will vary
from shop to shop. There are slight differences
in copyboards,-lensboards, and focusing systems
of cameras. Bear in mind that, although the
physical structure of equipment varies. the
principles of photography remain the same and
operating procedures are usually similar.

Ci cking the Copy

Before you attempt to make a negative, you
should carefully examine the copy for damage
or apparent omissions. Check the work order or
job jacket as well as the copy for any informa-
tion or instructions you need to know. In most
cases. the percentage of enlargement or reduc-
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tion required will be written on the work order
by the person who prepared it. If this informa-
tion isn’t furnished, you will have to use a
scaling wheel (see fig. 5-33) to determine the
focal settings.

Mounting the Copy

To mount the copy, tilt the copyboard to the
horizontal position by releasing the catch at the
base of the board. Unhook and raise the glass
frame, and place the copy in the center of the
copyboard, with the top of the image toward
the lensboard (to the left). (See fig. 7-2.) You
can determine the center by the reference marks
on the bed of the copyboard. If the copy has
large, unnecessary white margins, you can cover
them with strips of black paper to reduce glare.

Next, check the copyboard glass to see that it
is clean on both sides. Then close and lock the
glass, switch on the vacuum pump, and turn the
copyboard vacuum valve to the “on” position.

As soon as the air is exhausted from the
copyboard frame, and the copy is pressed tight
against the glass cover, return the copyboard to
the vertical position and lock it in place.

Setting the Camera Lamps and Lens

As a rule, cameramen keep the camera lamps
at a predetermined angle and distance from the
copyboard. Most cameramen have two positions
for the lamps: one for normal work, and another
for larger copy. Although it may differ, lamp to
copyboard distance for normal work is generally
three feet. At the start of cach day, check the
lamps to insure that they are working properly
and that all the elements are lighting.

After the lamps have been checked, set the
wns to the correct f/stop. A setting of /22 for
same size work is accepted as standard by most
authorities.

Focusing the Camera

After you enter the darkroom. your next step
is to focus the camcra. The copy image is
brought into focus by turning the handwheels
that positiori the copyboard and lensboard.
Their respective positions are indicated to you
by the mietal tape readings seen in the tape
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57.712X
Figure 7-2.—The copy is mounted in the
copyboard in the horizontal position.

viewing window. Most process cameras have red
safe-lit viewing windows to aid you in accurately
reading the tapes. If you are using panchromatic
film, you will have to secure these lights when
the film is being loaded on the vacuum back.
Otherwise you will expose the film because of
its sensitivity to red light.

If test negatives have shown that the camera
scales are accurate. you may focus most jobs by
just using the handwheels and tape readings. If
they aren’t accurate, or if the job is critical
work, it will require further visual focusing.

To focus the camera visually, move the
lensboard and the copy board until you reach the
proper settings on the tapes. Then swing the

Q

vacuum back either down or to the side,
depending on the model camera you are using,
and swing the ground glass into the focal plane.
Next, set the master switch on the control panel
to the “‘on” position, and then open the shutter
and turn on the lights by moving the arc and
shutter switches to the “manual” positions.

Measure the image on the ground glass with a
ruler or check the dimensions with markings
previously propared on the glass. If adjustments
for size are necessary, first move the lensboard;
then relocate the copyboard and bring the image
into focus. If the image consists of very fine
lines, you should examine it with a magnifier to
ensure that it is sharp. When the size is correct
and the image is sharp, lock the copyboard and
lensboard in position.

When focusing the camera visually, camera-
men sometimes prefer to have the lens dia-
phragm wide open, because the wider opening
admits more light to the camera and produces a
brighter image on the ground glass. This is not
necessary, as a rule, if the focal length of the
lens is over 10 inches, but it is useful for lenses
with very short focal lengths. Once the image is
in focus, you should stop the lens down to the
aperture you will use for the exposure, and again
check the focus. This is necessary because the
focus sometimes changes as the lens is stopped
down. In such cases, it is necessary to focus the
camera at the aperture to be used for the
exposure. Fine line work should always be
focused with the aperture to be used for the
exposure, and the image should be examined
with a magnifier before the exposure. As you
can see in figure 7-3, there are small clear spaces
on the ground glass. These are the best places to
check critical focus with a magnifier.

Loading the Film

Once the focusing is completed, switch off
the lights and close the shutter. Then, move the
ground glass out of the way and move the
vacuum back to its loading (horizontal) position.
Center the film on the vacuum back with the
emulsion side up, so that the emulsion will face
the lens when the camera back is closed for the
exposure. (See fig. 7-+.) If you are using
colorblind or ortho film, you can determine the
emulsion side by examining the film at a
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Figure 7-3.—A magnifier is placed over the clear areas of
the ground glass to check the critical focus of the
copy.

reasonable distance from the safelight. The
emulsion side is always the light, dull side. If
you are using pan film (and must work in total
darkness), you can tell the emulsion side from
the notches in the upper ri’ht corner. Another
method of determining the emulsion side is to
moisten your lips and press a corner of the film
between them. The emulsion side will stick to
your lip.

You have already seen in chapter 5 how to
control the vacuum on the vacuum back. Once
the vacuum has been switched on, and the film
is flat on the surface, raise the back to its
veriical position and lock it in place.

Exposing the Film

You are now ready to expose the filni. The
camera you are operating will have a control
panel similar to the one shown in figure 7-5. In
addition to a timing device, these panels have
individual switches that control the power sup-
ply, the camera lamps, and the shutter.

To set the panel for an exposure the lamp and
shutter switches must be placed in the “auto-
matic™ position and the power switch is placed
in the “on” position. The timer is set by moving
the selector hand to desired number of seconds.

IToxt Provided by ERI

The start button is then pressed, which simul-
taneously opens the shutter and energizes the
lamps and counter. When the exposure is com-
pleted, the lamps are shut off and the shutter is
automatically closed.

Although it is impossible to designate an
exact exposure time for a particular film and
camera set-up, you can find a recommended
exposure from the manufacturer’s film data
sheet. Of course, if your set-up varies, your
exposure times will also vary. The age and speed
of the film you are using as well as the nature of
your copy are factors that will affect the length
of your exposures.

Film Processing

If your darkroom is equipped with a tempera-
ture controlled sink, you can expect to obtain
uniform results when you develop your nega-
tives by the time-temperature method. This
method is discussed in chapter 6.

If you do not have a temperature controlled
sink, you should keep a thermometer in the
developer so you can quickly determine the
correct developing time by consulting a time-
temperature chart like the one shown in figure
6-12.

Once you have determined the correct devel-
opment time, set the darkroom timer for the
amount of time required. Immerse the film
uniformly in the developer by first drawing it
emulsion side down through the developer. Then
quickly flip it over and let the film rest on the
bottom of the developing tray. (See fig. 7-6.)
During the development, you should agitate the
developer continuously with a smooth, rocking
motion of the tray.

When the developing time has elapsed, remove
the film from the developer and place it in the
stop bath solution to quickly stop all develop-
ment. After 10 to 15 seconds in the stop bath,
place the film in the fixing solution. When the
milky appearance is gone from the image areas.
you can tum on the regular lights in the
darkroom if all unexposed film in the darkroom
is protected from the lights. The total time the
negative must remain in the fixing solution
varies according to the type of film and fixing
solutions you are using.
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Figure 7-4.—The film is centered on the vacuum back with the emulsion side facing out.

You can determine the correct amount of
time by consulting the film data sheet. After
fixing. the negative must be given a thorough
wash in running water to remove all traces of the
processing solutions. Usually the film should be
washed for a minimum of ten minutes.

Inspection

After the film has been processed. you should
examine the ncgative for quality. [t isn't neces-

ERIC
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sary to dry the negative completely before
inspecting it. use a squeegee arwl a clean flat
surfuce to wipe off the excess water.

Place the negative on a light table, emulsion
sule down. and cxamine it closely with a
magnificr. A properly exposed and processed
negative  will have clear, sharp transparent
(image) arcas. The black (non-image) arcas
should appear dense throughout with few pin-
holes. Also check that you have followed any
special instructions and that the complete image
is on the negative.
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MASTER
SWITCH

START BUTTON

67.113.7
Figure 7-5.—A typical camera control panel.

Compare your negatives to the samples shown
in figure 7-7. As you can see, the good negative
has sharp, clear transparent areas. The other two
negatives are not acceptable. They lack the sharp
detail in the image areas. When you are examin-
ing negative quality, have a specific point in
mind to check. Some experienced cameramen
use the small openings in the letters “A” and
“e” as to their quality checks; others look at the
tips of the letters “m” and “w”. If the images
are sharp and clear in these areas, the negative

should be acceptable.

SENSITIVITY GUIDES

Many cameramen use a sensitivity guide simi-
lar to the one shown in figure 7-8 when they are
photographing line copy. The guide is placed in
an open area of the copy in the copyboard. The
best location for the guide is in the center of the
copy, although it can be placed along the copy
edge. The image of the guide as it appears on the
film being developed is used as a gage to indicate
when the film has been developed to the correct
point. The cameraman refers to a chart to lean
which step should be developed solid for the
type of copy he is photographing. (See fig. 7-9.)

For example, you can see from the chart that
for normal copy shot at 40% to 120% of original
size, step 4 on the guide should be deveioped

Q
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Figure 7-6.—To begin development, the film is quickly
drawn through the developer (A); then it is flipped
over with the emulsion side facing up in the tray (B).

solid (black) to obtain a negative of the correct
density. If the same shot is being made of copy
that consists ot tine lines, step 3 should be
developed solid (black) to obtain the correct
negative density.

The sensitivity guide must be cut from the
negative or masked out when the negative is
stripped into the flat. There are similar sensi-
tivity guides that may be used in platemaking,
which are discussed in chapter 10.
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Figure 7-7.—The image areas of a negative appear sharp and clear when it has been
properly exposed and processed.

POSITIVE COPIES

Occasionally, it will be necessary for you to
make positive copies on film for overprints, and
other purposes. You can make these positives
with the enlarger, by copying in the process
camera, by contact printing, or by using reversal
type film.

Using the enlarger, you would proceed much
as if you were making enlargements on paper;
place the negative in the carrier, focus the image
on the easel, place the film in position, and
expose. You should remember that most process
films you would use for making positives are
considerably faster than enlarging papers, and
you must decrease your exposure accordingly.

You can make positive copies by placing the
negative in front of the process camera on a
piece of opal glass and putting a lamp behind it
for illumination. Opal glass is a white, trans-
lucent glass, similar to the ground glass at the
camera back. Some types of cameras have a
cut-out in the center of the copyboard in which
opal glass may be mounted for this “backlight-

57.183(57C)X ing” expr e of negatives and transparencies.

Figure 7-8.—The Stouffer Sensitivity guide may be used The light source must not shine directly into the

a a visual aid to determine when the correct lens. Some cameramen construct a light tunnel

development of line negatives has been attained. The from sheets of index paper and mount it from

two patterned areas at the top can be used to check the lens to the negative to prevent unwanted
the camera'’s focusing system. reflections.
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SIZE OF COPY

DENSITY OF coPy 10-40% 40-120% 120-400%

EXTRA HEAVY COPY
BLACK 80LD TYPE
ETCHING PROOFS
PHOTO PROOFS

6
BLACK | BLACK BLACK

NORMAL COPY
GOOD BLACK TYPE PROQFS 3 q 5
WITH FINE SERIFS BLACK BLACK BLACK
PEN AND INK DRAWINGS
PRINTED FORMS

LIGHT COPY
GREY copY 2 3 4
ORDINARY TYPEWRITTEN
SHEETS BLACK BLACK BLACK

PRINTED FORMS LIGHT LINES
GOOD PENCIL DRAWINGS

EXTRA LIGHT COPY
EXTRA FINF LINES 12 2

- 3
PENCIL DRAWINGS BLACK | BLACK | BLACK
EXTRA LIGHT GREY

S-oy

57.717X
Figure 7-9.—Chart used with the Stou$fer
Sensitivity Guide.

To make a contact positive, you should place
the negative over a piece of film. (emulsion to
emulsion), in the vacuum printer. Close the
frame, exhaust the air, and expose the film. You
should use a weak, diffuse light, placed far
enough from the emulsion so that an exposure
of 10 seconds or more is required. This may
require the use of a small bulb in a safelight
housing, or a variable density filter over the light
source.

Autopositive and duplicating films, which
were discussed in chapter 6, may also be used to
produce positive copies of negatives. Generally,
these products are used in a vacuum printer, as
outlined above. They are exposed through
amber sheeting (to elimminate all blue and blue-
violet light) to a strong light source, such as arc
lamps or pulsed xenon lamps. They are then
processed much as normal work, but developing
is done with continuous agitation (the tray is
rocked constantly throughout the developing
period). Specific instructions for the various
types of direct positive materials are packed
with each box. This system is frequently used in

ERIC
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commercial shops for moking duplicate nega-
tives.

NEGATIVES FOR COLOR
REPRODUCTION

Regulations regarding color printing are set
forth in the Department of the Navy Publica-
tions and Printing Regulations (NavExos P-35).
In general, color should not be used for decora-
tive purposes; it should be used only when it has
a functional value.

If you do have occasion to work with color,
you will find that it is a simple matter to make
line shots for color reproduction if the copy has
been properly prepared. As you have seen in
chapter 4, if the colors do not overlap, a simple
black-and-white drawing is ali that is required. It
should have a tissue overlay attached to indicate
the parts of the drawing that are to go in color
and the colors to be used. You then shoot as
many negatives from the original as are neces-
sary to.reproduce the number of colors desired,
and mask off each negative so that only the
desired color areas are printed on the plate. If
the work is very simple, you may be able to use
a paper mask and shift it about, so that plates
for all colors can be made from the same
negative. By using both water-soluble and
alcohol-soluble opaques, as you will learn to do
in chapter 9, several color printing plates can be
made from the same negative.

When colors overlap, it is best to have a
separate black-and-white drawing for each color
and to make a separate negative from each
drawing. Figure 7-10 illustrates artwork pre-
pared for a two-color job.

If the copy is prepared in color, you may have
to use filters. Sometimes it may be simpler to
ask the artist to re-do the copy in black-and-
white.

COLORED COPY

If you use the proper type of film, you may
be able to photograph colored copy without the
use of filters. Sometimes, however, there is so
little contrast between the subject and the
background that filters are indispensable. When
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THE ACETATE 1S MOUNTED BELOW THE DRAWING FOR THE MAIN
PLATE ANDTHE CAMERAMAN SHOOTS IT AS ONE SHOT, CUTTING
THE NEGATIVE TO MAKE TWO SEPARATE PLATES.

AN ACETATE OVERLAY IS ATTACHED TO THE DRAWING AND THE
MATERIAL FOR THE SECOND COLOR IS DRAWN IN ON THE

ACETATE IN BLACK INK.
57.1°5

Figure 7-10.— Artwork prepared for a two-color job. Acetate overlays are often used for black-and-white work also. For
example, when lettering or line work is superimposed on a halftone.
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the subject is to be made dark against a light
background, you should select the filter which
will transmit the color of the background and
absorb the color of the subject, so that it will
photograph as black. Figure 7-11 shows com-
binations of filters and films to photograph
various colors.

If you write on paper with a red crayon and
try to read it by the red safelight in the
darkroom, you will find that the lettering is
practically invisible. But if you were to look at
the lettering urder a mercury-vapor lamp it
would appear black because this lamp gives off
no red radiation. That is the effect of the filter.
Filters transmit some colors freely, making them
photograph as white or light shades of gray; and
they absorb the radiations of other colers,
making them photograph as black or deep
shades of gray.

Orthochromatic film is the workhorse of the
litho shop because it is suitable for almost all
types of work. However, panchromatic film
must be used when red filters are required
because ortho films are not sensitive to red.
Since the light entering the camera assumes the
same color as the filter, no image will register on
the film if a red filter is used with ortho film
vecause all light striking the film will be red.

Whenever you are required to photograph
colored copy, you may find the following hints
helpful:

1. To DROP a color use a filter of the same
color, preferably darker than the color you wish
to drop.

2. To HOLD & color use a filter which is
complementary to the color which you wish to
hold.

3. Use a green filter to intensify pencil
drawings.

4. To obtain a negative of a blueprint use
panchromatic film and a red filter.

5. If the copy you are photograpk ng has a
signature in blue ink, use a yellow filter.

6. Y°" w stains and other discolorations
can ofte dropped from the negative by use
of a yellow filter. If the stains are severe,
however, it may be nccessary to retouch the
copy to obtain a satisfactory negative.

ERIC
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FILM AND FILTER GUIDE

FIL TER TO USE TO
PHOTOGRAPH AS BLACK (HOLD)

FILTER TO USE TO
PHOTOGRAPH AS WHITE (DROP)

PANCHROMATIC. COLOR PANCHROMATIC:
ORTHOCHROMATIC ORTHOCHROMATIC
Cs NONE RED A -
K2or G K20t G BLUE Cs Cs
Cs Cs YELLOW AorG K20t G
A o] GREEN 8 B or K2
8 X2 VIiOLET (o] Cs
Bor CS (o] ORANGE Aor G K2or G

WRATTEN FILTERS ARE DESIGNATED AS FOLLOWS

A RED {25) G DEEP YELLOW (n15)

] GREEN (+58) X1 LIGHT YELLOW (o)

cs BLUE (+47) K2 YELL OW (48)
57.718

Figure 7-11.—Film and filter combinations used to
photograph various colors. Because of variations in
film emulsions and specific color hue, it may be
necessary to use combinations of filters for some
copy.

7. Overexposure will help to drop a color
when no filter is used. Underexposure will help
hold a color when no filter is used.

THE CAMERAMAN’S DAILY DOZEN

1. Check and clean camera.

2. Clean utensils and prepare solutions.

3. Check copy for defects; check sizing and
instructions. If necessary, use scaling wheel to
find positions for copyboard and lensboard
tapes, and proper aperture.

4. Mount copy centrally in copyboard;
cover unnecessary white margins with black
paper.

5. Adjust copyboard and lensboard for en-
largement or reduction as required.

6. Check camera lamps; set iris diaphragm.
If visual focusing is necessary, open shutter and
turn on lamps, then check focus on ground glass
at camera back.
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7. Set lamp and shutter switches to auto-
matic positions when focusing is completed; set
time for exposure required.

8. Mount film on vacuum back, swing
vacuum back into place and lock.

9. Flip switch to open shutter and turn on
lamps. At end of the required time, shutter will
close and lamps will turn off automatically.

10. Develop negative for required time; then
rinse, fix and wash.

1. Examine wet negative for quality over
light table. After negative has dried, check it
against copy for size and detail.

12. Make test exposures for uncertain copy
or film.

CLASSIFIED MATTER

When photographing classified matter, precau-
tions must be taken to prevent possible loss and

168

compromise. Of course, all personnel handling
the job must be cleared for access; and all others
should be denied entry into the cameraroom and
darkroom.

Care must be taken to account for all copy
(including text and artwork), and all negatives
and positives produced.

Negatives and positives not satisfactory for
reproduction must be handled as classified
waste, and placed in approved storage containers
(safes, vaults, etc.) until they can be destroyed.

Film negatives and positives cannot be de-
stroyed by shredding and pulping. The only
secure method of destruction is by burning.
Some paper negatives may be reduced to pulp. If
your shop uses a pulping machine for destruc-
tion, you may try to pulp an unclassified paper
negative first, before attempting to destroy
classified ones.
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Table 7-1.—Negative Difficulties

Difficulty Cause Remedy
1. Image does not develop 1. Negative not exposed 1. Check lens, shutter, and
camera lamps for failure to
operate properly
2. Oxidized developer (age or {2. Replace with fresh developer
contaminated)
3. Cold developer 3. Heatto 68°F.
2. Develops too slowly 1. Underexposed 1. Check aperture and full
coverage of lamps; check
filter factor, colored back-
ground; increase exposure
“S necessary
2. Cold developer 2. H»at to 68°F
3. Old developer (muddy 3. D.ain developer, clean tray,
color, slow action on test reglace with fresh developer;
strip) check water for impurities,
ase distilled water if
necessary
3. Develops too quickly 1. Overexposed 1. Check aperture and lamps;
correct position; reduce
exposure time
2. Warm developer 2. Cool to 68°F, if possible;
otherwise dilute developer |
or reduce developing time; |
use prehardener if necessary |
4. Clears too slowlyornotat { 1. Old or spent fixer 1. Drain fixer, clean tray,
all in fixing bath replace with fresh fixer
\
5. Negative veiled or fogged |[1. General 1. Reducing bath (Farmer's) |
in clear areas may clear fog to produce
satisfactory negative. Use
single bath for reducing
overexposed film; two
solution bath for over devel-
oped film.
2. Overexposure 2. Reduce exposure so image
first appears in 30-45 seconds
(process film at 68 °F); re-
duce with single solution
Farmer's Reducer
3. Overdevelopment 3. Develop only for required
time,; reduce temperature to
68°F; check for underexposure
4, Old developer (requires 4. Replace with fresh developer
excess developing time)
5. Reflected light 5. Adjust lights to prevent re-

flections from lamps or
copyhoard

57.564
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Table 7-1.—-Negative Difficulties—Continued

Difficulty Cause Remedy
6, Light leaks 6. Check camera bellows, lens-
board, and darkroom sesals
7, Dirty copyboard giass 7. Clean both sides of giass;
keep cameraroom clean and
well ventilated
8, Old or fogged film 8, Replace film; use film hefore
expiration date; check for
radiation
6, Uneven development 1. Uneven contact with 1, Immerse film quickly and
developer evenly into developer, with
emulsion side d¢ v
2, Uneven action of 2, Agitate to mix developer and
developer equalize temperature
7. Reticulation or 1. Extreme temperature 1. Keep all processing baths
blistering variation at same temperature; use
prehardener or hardener bath
above 75°F; fan-dry negatives
8. Negative lacks 1, Underexposed or 1, Check aperture and lamps fox
overall density underdevelopec exposure; check developer for
age or adjust development time
9. Negative thin in corners 1, Uneven ilumina..on 1. Increase distance of lamps
to copyboard and correct
exposure; maunt diffusers or
reflectors to spread light to
edges of copy; stop lens down
and increase exposure time.,
10. Blurred image 1, Out of focus 1, Check image on ground glass
2, Camera mation 2, Check for vibration
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CHAPTER 8
THE HALFTONE NEGATIVE

THE STORY OF THE HALFTONE

One does not have to dig too far back into
history recall a period when the Gibson girl was
all the rage. Figure 8-1 shows a typical pinup girl
of that period. Since the modern halftone
process had not yet been perfected, actual
photographs could not be reproduced. All illus-
trations consisted of line drawings and wood-
cuts. (See fig. 8-2.)

Things have changed since the turn of the
century, however. Hundreds of new inventions
have appeared and many of the old ones have
been brought up to date. Even the pinup girl has
gone modern—~and sc have the methods of

printing her. We are now able to reproduce Figure 81— The oinuo & 57.117X
phetographs without loss of tone values. ug::;eh T ep't'*"‘::’ 9(': has :,ha"ged and
In 1878, Frederick E. Ives, head of the ave the methods of printing her.

photographic research department at Cornell
University, developed the first satisfactory
method of breaking a photograph into a series of
small dots. When printed, these dots blended
together to give the appearance of continuous
tone. (See fizg. 8-3.)

Although Ives discovered the first satisfactory
method of reproducing halftones, a number of
other men also contributed to the development
of this great process. It was not until Max Levy
invented a practical halftone screen in 1893 that
photoengravers took up halfione work in ear-
nest.

Screens made from silk cloth and wire mesh,
and negatives from ruled and checkerboard ink
drawings had all been tried without success
before Levy came out with a diamond-ruled,
cross-lined sealed screen.

The glass halftone screen was used exclusively
for many years and it is still in use in many
commercial shops. It is also used in camera-
processors in making camera-direct plates which
will be described in chapter 10. The glass screen

THE NEW YORK HERALD.

P ooman DUV 1. eaTVEPAY armm. 10, by

57.118
I ¢ ' : CIee Figure 8-2.—-Until a few years ago, only linc
will be discussed briefly to acquaint you with its drawings could be reproduced in print.

171

IToxt Provided by ERI

e

e N




LITHOGRAPHER 3 & 2

N 57.119X
Figure 83.—Early wood engravers had the first idea for
producing tone, but their process was too slow and

tedious.

salient teatures: however this chapter will deal
mainly with the contict screen. a newer type of
screen having an acetate o1 plastic base. since
most Navy shops now usc thi ~creen in mdking
their halftones.

GLASS HALFTONE SCREEN

The dass nalftors screen consists of two
sheets of optical glass. cach of which has fine
parallel lines etched on one side. These lines are
1 filled with a piginent to make them opaqgue and
| the sheets of glass are seuled with the ctched
surfaces together o that the paraliel lines cross
each other at right angles. (See fig &8-4.) Halt-
tone screens are availakle in standard rulings »f
from 50 t« 400 lines perinch. .\ 100-line screen.
for example. has 100 hines and 100 transparent
openies to the lincar inde See figure &-5 for

Q
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45° ENGRAVED LINES
ON 3/32” COVER GLASS

135° LINES ENGRAVED
ON 5/32" BASE GLASS

57.120 )
Figure 8-4.—Section of a glass halftone ¥
screen.

the effect that the use of different line rulings
has.

Glass halftorfe screens are alway's placed in the
camera a short distance in front of the film! in .
such a manner that the light projected from the
lens must pass through the openings in the
screen before it reaches the film. The crosslines
of the screen form a pattern that breaks up the
light and causes it to register on the film as a
series of small. individual dots, each varying in
size according to the amount of light being
reflected from the copy at that particular point.
Because some areas of the copy are brighter and
reflect more light than other areas. dots of
varying sizes are produced on the film and this
creates an illusion of tone ranging from light
gray to black. (See fig. 8-6.) :

lThc distanee between the screen and the film (screen distance)
1s determmned by a mathematical formula which states that the
screen distance should be i the same proportion to the screen
opening as the camera cxtension s to the lens opening.
Cameramen normally use the same screen distance for all
exposures made with a particular screen. but they may vary the
distance to control contrast or for other reasons when they are
shooting sp.cial types of copy. They also change the screen
distance when they are using 1 coarser or finer screen because
the sz~ of the screen opening varies and this affects the screen
distance.
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57.121

Figure 8-5.—Screen rulings generally used. Small differences in the number
of lines per inch are almost unnoticeable to the eye.

The light tends to fan out on the film and the
size of the dots grow with prolonged exposure.
large apertures, and fast film emulsions. There-
fore, the dot formation is dependent not only
on the intensity of the light reflected from the
original copy and the distance between the film

and screen (screen distance) but also on the size

and shape of the lens aperture. the speed and
contrast of the film emulsica and the duration
of the exposure.

Multiple Exposures

As you know, only one cxposure is required
for iine negatives. Halftone negatives can be

made with one exposure too, but the negative
will be flat. Cameramen have found that they
can attain better contrast if they divide the total
exposure time into a series of two or more
exposures. cach made through a different lens
opening. One exposure is made to bring out the
highlights of the copy. one is made for the
middlictones, and another is made for the detail.
In addition, a supplementary exposure, called a
flash. is usually included to introduce a fine
pinpoint dot into the shadow areas. (See fig.
87.) The middletone exposure is omitted if
sufficient contrast control can be obtained with
the other apertures.
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57.123
Figure 8-6.—How the halftone dots blend together to
produce an illusion of continuous tone.

o

The f/45 lens opening is gener v used as a
basis for the detail exposure. (The 1 s used if
the copy is to be shot same-size, but 1. ... opy
is to be enlarged or reduced. a corresponding
value of this opening is used. For example. f/22
is used instead of the f/45 stop if the copy is to
be enlarged three times.)

It the detail exposure were used alone. the
negative would be flat. so to snap it up. the
cameraman changes the lens opening without

174

disturbing any of the other camera settings and
then makes a sccond (highlight) exposure on the
same picce of film. The £/22 opening is generally
used as a basis for the highlight exposure. This
exposure, given to record the bright areas of the
copy is usually of very short duration, requiring
about one-fourth as much time as the detail
exposure. Because a larger aperture is used for
the highlight exposure. more light is admitted to
the camera and this produces a larger doton the
film. However, since the highlight exposure is so
short only the light from the brightest highlight
areas of the copy has time to register on the
film. The gray and shadow areas of the copy
reflect less light than the highlights, so the light
from these areas does not have time to penctrate
the film emulsion. Therefore, the highlight dots
spread and grow until only a small, transparent
opening is left between them, but there is little
change in the size or opacity of the shadow and
middletone dots. (See fig. 8-8.)

The two exposures take care of the highlight
and detail areas, but as you can see in figure 8-8
the shadow areas are still underexposed, having
weak, transparent dots in some areas and no
dots at all in other areas. If such a negative were
to be printed on a plate. the shadow areas would
tend to fill in solid and most of the shadow
detail would be lost.

So the cemeraman uses a flash exposure to
increase the dunsity of those dots and to provide
dots where none exist in the shadow areas. He
uses a small aperture (generally £/90) as a basis
for the flash™exposure and the exposure is of
short diiration—about the same length of time as
that required for the highlizht exposure. He
covers the copy with a sheet of white paper
during the flash? and the white paper photo-
graphs as a highlight. But since the lens opening
is so small and the exposure so short, the flash
produces a very small. opaque dot. This opaque
dot provides a dense, hard core for all the dots
on the negative, but since it is so small. it does
not alter their size: it simply increases their
opacity in the center. (Sec fig. 8-8.) Flashing
preserves detail in the shadow areas bv building

2’lnstcad of usung white paper over the copy in making the flash
exposure, the cameraman moy shine a light directly nto the
camera through the lens,
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57.719

Figure 8-7.—As you can see here, the highlights are the whitest areas of the copy and the blackest areas on the negative.

The shadows are the darkast areas of *he copy and are aimost transparent on the negative. The middle-tones are gray
on both the copy and the negative.

up the opacity of the dots so that they will not Exposure Time
be lost when the negative is printed on the plate.

Multiple exposures may be made in any order The expostie tune varies with the type of
and in any combination of exposiure times. (Sce Eghuing, the speed of the film. and other shop
figs. 89, 8-10. and 8&11.) conditions. For this reason ihe cameraman must
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DETAIL EXPOSURE. NOTICE THAT HIGHLIGHT DOTS
ARE SMALL AND THAT DOTS IN SHADOW AREAS ARE
WEAK OR MISSING.

HIGHLIGHT EXPOSURE INCREASES S1ZES OF HIGH-
LIGHT DOTS, BUT HAS LITTLE EFFECT ON DOTS
IN SHADOW AREAS.
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FLASH EXPOSURE BUILDS UP
AREAS, BUT DOES NOT AFFECT SIZE OF
DETAIL OR HIGHLIGHT DOTS.

113.74
Figure 8-8.—Results of multiple halftone
exposures.

‘e.crmine the correct exposure time experi-
mentally at first, just as he does in making a line
negative. Once the exposure time has been
established, it remains fairly constant for all
ratios of enlargements or reductions which
follow.

Scre :n Angle

Glass halftone screens come in rectangular
and circular forms and in a wide variety of sizes
and rulings. Rectangular screens are used for
straight black-and-white work. They are built so
- that the rulings cross cach other at a 45 degree
: © angle to the camera. The 45 degree augle is
chosen because it makes the dot pattern pro-
: duced by the screen 1:ss noticeable to the eye.
The circular screens are used primarily for
: cotor-separation work where the angic of the

ruling must be changed for cach color. Since
images from red, blue, yellow, and black plates
print onc over another in color work. the
camcraman turns the screen to a different angle
when he makes the negatives for each color. This
causes some of the dots to overlap and some to
print side by side when the job is printed on the
press. He generally uses a 45 degree angle for the
image on the black plate; a 75 degree angle for
the red: a 90 degree angle for the yellow: and a
105 degree angle for the blue.

T e g

113.75X

Figure 8-9.—Above, negative made with highlight ex-

posure only. Below, proof trom plate made with
negative.
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11376X

Figure 810.—Above, negative made with detail and

highlight exposure. Below proof from plate made
with negative.

CONTACT SCREENS

In addition to the glass halftone scréens just
discussed. there is another type of screen which
has a safety film base. This screen is known as a
contact screen because it is used in direct
contact with the film when the exposure is
made. (See fig. 8-12.) Contact screens are
available in standard rulings of 50 to 400 dots

ERIC

Aruitoxt provided by Eic:
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Figure 8-11.—Above, negative made with detail, hinh-

light, and flash exposure. Below, proof from plate
made with negative.

per linear inch. The finer rulings :mable the
cameraman to capture better detail than is
possible witit the coarser screens.

Contact screens are not as fragile as glass
halftone screens. They also provide better rendi-
tion of tone because the dots take the torm of
the subject detail and create a smoother optical
illusion. They are casily scratched. however, and
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Figure 812.-The contact screen is used in direct

contact {emulsion to emulsion) with the film. You

can tell the emulsion side of the screen by holding the

screen up and looking at the printing along the edge.

if the printing is readable left to right, the emulsion
side is facing you.

they may also be marred by waterspots, finger-
prints, scratches, and embossing from the edges
of the film. They also fade or lose their color
with time and prolongeu use and this changes
their reproduction characteristics.

There are many types of contact screens and
they are sold by a number of different com-
panies. The Eastman Kodak Company, for
example, manufactures a Negative Magenta Con-
tact Screen for producing halftone negatives; a
Positive Magenta Contact Screen for producing
halftone positives from continuous-tone nega-
tives in color-separation work; a Magentz Con-
tact Screen for Photogravure; and a Gray Con-
tact Screen which is used for black-and-white
work and for producing color-separation nega-
tives from colored copy.

Each of these screens is designed for a specific
purpose and is at its be<t only when it is used for
that purpose. Of course, you can make a good
halftone negative with a positive screen if you
use a highlighting or bump exposure (an ex-
posure without the screer) in addition to your
regular exposure. Because the screen increases
contrast, you can generally eliminate the bump

exposure when you use the negative contact
screen for shooting negatives: however, you will
lose contrast if you attempt to make positives
with a negative screen. The gray screen has a
built-im bump exposure and it can be used for
either color or black-and-white work. Magenta
screens cannot be used for copying colored
originals in halftone color separation due to the
filtering factor of their color.

In addition to the conventional screens just
discussed, there is also an elliptical (chain dot)
gray contact screen, a round dot screen, and a
Respi double dot screen which is available in
either gray or magenta. There are also special-
effect screens which come in stippled, circle,
wavy line, and other patterns. These screens will
be discussed later in this chapter.

MAGENTA CONTACT SCREEN

The chances are that most of your work will
be done with the Negative Magenta Screen. This
screen is a negative made up of vignetted dotsin
which the gray, silver image is replaced by a
dye-coupled magenta image. The size of he dots
on the negative is controlled by the amount of
light passed by the different zones of each
vignetted opeuing in the screen. Because the
magenta-dyed vignetted dots are more transpar-

57.141
Figure 8-13.—Section of a vignetted-dot
contact screen.
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ent to some colors of light than to others, filters
can be used as a factor in contrast control.
Normal copy is generally photographed with-
out a filter; however, if the copy is extremely
contrasty, it is possible to shoot it through a
yellow (Wratten No. 4) filter to make the
highlights and shadows grayer and reduce the
overall contrast. The magenta filter (Wratten No.
30) may be used if the copy is extremely flat,
When copy is photographed through a magenta
filter, the dots in the highlights approach solid
white in the final print. Filters are used chiefly

for controlling contrast when making film posi-
tives.

Screen Position

Contact screens can be used only on cameras
equipped with a vacuum back. The screen
should be larger than the film so that it will
extend beyond the edges of the filmr and over
the channels on the vacuu.n back. If it is not
large enough to do this, you may add strips of
clear film or acetate along the margins, carefully
joining them to the screen with pressure-
sensitive tape so that no wrinkles are formed.
(Some cameramen tape the screen over a win-
dow cut in the center of a sheet of acetate. The
acetate then acts as a frame protecting the edges
of the screen.) The screen should be placed over
the film, emulsion to emulsion. If a number of
exposures are -y be made “vith the same screen,
you can reduce handling by fastening the top of
the screen to the vacuum back with a strip of
masking tape. The sheets of film can then be
inserted under the screen as subsequent ex-
posures are made. Some operators use a clean,
soft, rubber roller to ensure even contact with
the film and to eliminate any wrinkles in the
screen. You may also remove wrinkles by
placing a piece of paper over the scruen and
working them out by hand. It is not a good idea
to rub the screen directly with your hand. This
may scratch the screen and may also charge it
with static electricity which will cause it to pick
up dust.

Lens Gpening

The dot formation is not controlled by the
size o« the lens opening when the contact screen

is used. The f/16 opening is generally used for
same-size shots, but you can use any opening
down to f/32 with equally satisfactory results.
Of course, when enlargements or reductions are
to be made, you must change the opening to
compensate for the difference in camera exten-
sion.

Making the Exposure

You have already seen that you can use filters
or a highlight (bump) exposure to control
contrast when you are using a magenta screen.
You can also control contrast to some degree by
varying the period of agitation when the film is
in the developer. However, you will find that
you can produce the most copy satisfactorily
with a detail exposure made with white light
(without a filter) and a flash made to yellow
light. Yellow light is used for the flash because it
produces the smallest and hardest possible dot
formation.

To make your main exposure, you simply set

the lens for the correct aperture and then make
an exposure without a filter for the proper
length of time. (See fig. 8-14.) After this, open
your camera back and make your flash by
exposing the film through the screen directly to
¢ darkroom lamp equipped with a Wratten series
00 (yellow) or OA (yellow green) filter.? If a
series 00 filter is used, you should use a 7%-watt
frosted bulb in the lamp and the lamp should. be
placed 6 feet from the camera back. (See fig.
815.) If the series OA filter is used, you should
have a 60-watt frosted bulb in the lamp and the
lamp should be placed approximately 6 feet
from the camera. The sesies OA filter does not
transmit as much light as the scries OO and
requires about twice as much exposure to
produce the proper shadow dot on the film. The
light from the flashing lump falls on all parts of
the {ilm, but since the exposure is of short
duration, it does not increase the size of the dots
in the middletone and highlight areas. The fiash
exposure s generally made after the main
exposare; however, the exposures can be re-
versed if desired.

3Some cameram:n usc a green (Wratten No. 58) filter over the
safelight when making flash exnosures.
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Repreduced with ission from the Kedak publication Hew to Use the
Kedek mMogente Centact Screen, ¢. Eastmen Kedek Ce.. 1960.

57.143X

Figure 8 14.—E nlarged section of negative showing how

flashing brings out the detail in the shadow areas.
Right side received flash; left siae did not.

» d,

» d with permission frem the Kadok publication Mew te Use the
Kodok Magenta Cantact Screen, ¢ Eastmen Kodok Co , 1960.

57.145X

Figure 3-15.-Safelight used for flashing may be

mounted above the camera ¢r to the side depending
on which way the camera back opens.

Q

(Flash exposures can also be made with a
flashing lamp. If the camera is equipped with
such a lamp, the cameraman simply swings it in
front of the open lens so that the light will shit.e
into the camera when he is making the flash
exposure. Some cameras have an internal flash-
ing light located inside the camera. In this case,
the film receives the flash exposure from the
internal light while the main exposure is being
made through the lens.)

Screen Range

In order to make intellizent exposures, it is
necessary for you to know the range of your
screen. Some contact screens can produce a
greater range of tone than others using the same
camera setup. To determine the density range
for your particular screen, you should use an
f/16 opening and make a samne-size halftone shot
of a gray scale, like that shown in figure 8-16.
(You will notice that each step on the gray scale
is marked with a number showing the approxi-
mate reflection density of the tone in that
particular step. This marking 15 essentially the
same as the reading you would get if you
measured the tone with a reflection densitom-
eter.)

Develop the negative in the regular manner
and 'Len examine the dot pattern in the exposed
areas. You will find that no dots have been
formed in some steps of the gray scale, such as
the extreme shadow areas. Locate the step on
the negative that has a 90 percent highlight dot
and the step that has a 10 percent shadow dot
and read the densities below these steps. (See
fig. 8-16.) If the 90 percent step has a density
reading of 0.05 and the step containing the 10
percent shadow dot has a reading of 1.10, you
subtract the 0.05 from the 1.10 and you will
have 1.05 as the density range of your screen.

As you can see in figure 8-17, a 90 percent
highlight dot ic almost solid L ick when the
negative is developed. Th: black dots are so large
they overlap or run together and only a small,
transparent opening is left between them. The
black dots cover 90 percent of the film and the
transparent openings between them comprise
the other 10 percent. (The openings print as tiny
black solids and the remainder of the area prints
as white open space when the job is printed.) In
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Figure 8-16.—Gray scales. If you punch ahole in each step of the scale, you can use it in determining the density range
of your copy. To use it for this purpose, move it over a selected highlight or shadow area until the area of the copy

visible through the punched hole matches that of one of the steps on the scale.

Then note the density reading below

the step. This reading approximates the reading you would get if you read the reflection density of the area with a

densitometer.

the shadow areas. the cameraman strives for just
the opposite. In this case. he uses a 10 percent
dot (a small pinpoint dot) covering only 10
percent of the arca with the remaining 90
percent of the area as transparent, open spece.

The 10 to 90 pereent ratio is used because it
produces a balanced negative: however. it is not
used in all cases. Many of the larger commercial
shops use a 95 peree -t dot in the highlights and
a 5 percent dot in the shadows. This ratio is
idzal because it provides the smaliest prinwhle
dots when the job is run. However, if vou do ne

Q
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have a densitometer. you may find 1t 1 good idea
to use the 10-90 pereent ratio as a basis for your
work because it is difficult to accurately judge a
S pereent dot by eye.

The plate and press characteristics also enter
the picture. When the job is run on the press,
you would normally expect to have a 5 percent
black dot printing in the highlight arcas if you
had & 95 percent highlight dot on your negative.
tlowever, the printing pressure and the ink may
increase the size of the dot so that you will have
a 10 percent black dot in the highlight arcas of

\
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10%

90%

57.593(57C)
Figure 8-17.—Enlarged sec**ons of a negative showing a
90 percent highlight dot and a 10 percent shadow
dot. Notice that 90 percent of the area on the right is
black while only 10 percent of the area on the leftis
dark. In large shops, cameramen use a densitometer
to measure the dots. This is considerably more
accurate than trying to judge them: by eye.

the final print. Similarly a § percent shadow dot
may fill in and be lost completcly when it is run
on some presses. For this reason, it is a good
idea to prepare a test plate and run it on each of
your presses to see what size of dot reproduces
best under the conditions in your particular
shop. There is no use to shoot for a 5 percent
shadow dot if the press will not hold it. The
paper stock may also affect the dot range. You
can use a finer dot if you are printing on a
coated stock with a high reflectance quality than
you can if you are printing on a soft, porous
paper. Some cameramen use a basketball dot
(20% to 25% dot) in the shadows, for example,
when the job is to be run on newsprint or similar
porous stocks.

Study of figure 818 will help you to interpret
the results of your screen range test exposures.

Density Range of Copy

In order to arrive at the correct exposure. it is
necessary for you to know the density range of
your copy as well as the density range of your
screen. Once you have established the density
range for your screen, it will not change, but'the
density range of the copy may vary from onc
piece to the next.

To find the density range of your copy.
subtract the density reading for the highlights
from that of the shadows. To do this, sclect the
darkest shadow area in which detail is visible and
the brightest highlight containing detail. You

IToxt Provided by ERI

can disregard catchlights (negligible highlight
arcas in which it is unnecessary to hold detail, as
in the highlights of the eyes). If all the copy is
dark, as in the case of a night scene, use the
white margin of your copy for the highlight
reading. Once you have selected your highlight
and shadow areas move a gray scale, like that
shown in tiz..e 816 over the copy until the
steps on the gray scale match the selected
highlight and shadow areas of the copy. (To
make comparison easier some gray scales have a
hole punched in the center of each step. If your
gray scale does not have such holes, you should
punch it to provide them.) When the selected
area matches one of the steps on the gray scale,
note the density reading for that step. Find the
density reading for the selected highlight area
and then for the selected shadow area and
subtract the highlight reading from that of the
shadow. This will give you the density range of
the copy. (Although density range varies from
one piece of copy to another, experience has
shown that the average density range for normal
copy is 1.60.)

If the intensity range of the copy is the same
as that of the screen, you can reproduce it
satisfactorily with a single exposure and no
flash. If it is less than that of the screen, as
might be the case with flat copy, you should use
a bump (o screen) exposure to increase the
contrast. (This i< known as compressing the
screen range.) If it is greater than that of the
screen, you must use a flash to lengthen the
effective .ange of the screen., The difference
between the density range of the screen and that
of the copy is known as the excess density. For
example, if the density range of the copy is 1.60
and that of the screen is 1.05, you subtract the
1.05 from the 1.60 and you will have 0.55 as the
excess density. As you will see later it is
necessary to know the excess density for each
piece of copy in order to determine the length
for your flash exposure.

BASIC EXPOSURES

Exposure times vary with the type of copy.
the type of lighting, the type of film. the
method of processing the film, the type of
screen, and the type of flashing lamp used. To
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57.720X
Figure 8-18.~To determine the basic density range (BDR) of your screen make a same-size white-light exposure of a
gray scale. Try to time your exposure so that the negative will have a 90 pescent dot in step one of the scale. If step
one contains asmaller dot, you cannot determine the screen range and will have to make another negative. However,
if you have a 90 percent dot in step one, two, or beyond, you can determine the screen range satisfactorily, even
though step one may fill in and go solid black. (Some cameramen prefer to have step one plug up with the 90
percent dot appearing in the second step so that they can see where the printable dot first appears.) When you shoot
a gray scale with asingle exposure, you will find when you develop the negative that the screen has produced dots in
a certain number of steps on the scale. The number may vary from one screen to another, depending on the
manufacturing process and raay also vary according to the type ot film, shop conditions, and type of development
used. If you study the center example shown above, you will find a 90 percent dot in step one and progressively
smaller dots in the other steps through step nine. If you increase your exposure the highlight dot will fill in and go
solid in step one and the dots in ster two will grow to produce a 90 percent dot in that step, as shown in the
example on the right The size of the dots will shift in the other steps too, and you will fird that you now have your
smallest dot in step ten rather than step nine of the gray scale. But you still have dots in only nine steps because step
one has now gone solid. Decreasing your exposure will shift the dots in the other direction, but as you can see in the
example shown at the left, it will reduce rather thav increase the total number of steps. In other words, this
particular screen can produce only nine steps of the zcale with a single exposure. Changing the exposure time will
move the scale up or down, but will not add more steps. If you make a halftone using only one exposure, you will
usually lose some of your shadow detail because your screen range is limited. However, you can use an additional
exposure (flash) to extend the screen range in the shadows. When the flash is used, the screen will produce dots in
steps ten and beyond, and the longer the exposure (up to a point} the greater will be the number of aoditional sters
it can cover. The fiash should affect only the shadow end of the scale; it should not be so long that it will affect the
middletones.

P

determine exposure time. you must first estab-
lish a basic time for both the main and flash
exposures for your particular setup. This basic
exposure is then your starting point. You can
vary it as necessary according to the type of
copy.

Manual and automatic exposure computers
are available for determining the exposures for
individual pieces of copy once the basic ex-
posures have been established. i | ou do not
have an exposure computer. you can use the
following method for determining your ex-
posures.

Basic Main Exposure

To determine your basic main exposure. you
should make a same-size white-light exposure of
a gray scale using an t/16 opening and using the
film and processing chemicals you will ordinarily
be using in your work. Your basic main ex-
posure time will be the exposure time required
to put & 90 percent highlight dot in step number
I (the step with a density reading of 0.00) on
the gray scale. This exposure will vary with s our

camera setup, but it is normally 4 to 7 times as
long as you would uw if you were shooting the
copy as line. (Exposure time varies from one
screen to another. A muagenta screen usually
requires more exposure than a gray screen and a
133-line magenta screen may require more ox-
posure time than 4 120-line magenta screen.
Exposure time may also vary between two
magenta screens of the same screen ruling due to
color variation between the two screens. )

You must determine the actual exposure time
by trial and error. If examination of the first
negative shows that the dots in step one are
farger than those shown in figure 8-17. you
should make another negative and reduce your
exposure slightly. On the other hand, if your
dots are smaller and the openings between them
are larger, you should mahe another negative
and increase your exposure. After you have
made a negative with tie proper dot percentage
in step one of the gray scale. you can prepare i
table. like that shown in figure 819 and write in
on t